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Our travellers next arrived at Frankland 
Hall, in Staffordshire, where they were to 
spend three days, with their friends, Mr, 
and Mrs. Frankland. 

The first day at dinner, an old gentle- 
man observed, that the pie dishes of Wedg- 
wood's ware were good contrivances for 
keeping vegetables hot, and remarked, 
how very like real pie crust one of them 
lodged. * 

Mr. Frankland, who had been an inti- 
mate friend of the late Mr. Wedgwood, said 
that he was present the first day when one 
of thcise imitations of pie crust appeared 
at dinner : the children of the family did not 
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mistake it for a real pie, and Mr. Wedg« 
wood had new ones made rq>eatedl7, 
till at last one appeared so perfect, that at 
a litde distance it could not be known 
from pie crust. . " When I took off the 
cover," said Mr. Frankland," the child 
next me was agreeably surprised to hear it 
jingle on the dish." 

^^ Besides this," said the old gendeman, 
" Mr: Wedgwood made a number of little 
every-'day ^weful contrivances ; that dish, 
in which there is a well for &e gravy. 
In the olden times, unhappy carvers were 
obliged to poke under the heavy fiirk>ia 
for gravy ; or to raise and slope the dish, 
at the imminept hazard of overtufniilg tl^ 
sirloin, and splashing the spectators. 
Knife, fork, spoon, slipping all the while, 
one after another, into the dish ! And, teu 
to one, no gravy to be had after all \ No^ 
thing but cakes of cold grease. But now, 
without poking, sloping, 9pla$hing, dbe 
happy carver, free from these miaef ies pf 
Hle^ has only t8 dip hie spoon into a weil 
of pure gravy. Tha^iks to the inveiMliott 
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pf one man, all ine% women, and ehil^ 
dren, maj now have grayy withoat stoop 
ing the dkh. So I give you, goitlemen and 
ladies, for a toast, ' Tbe late Mr. Wedg- 
wood, and the comforts of life.'" 

After he had drank his glass of wine, 
the old gendeman continued speaking :-«• 

^^ I remember that Mr. Goxe, the travel- 
ler, was pleased b j meeting with a beantifiil 
s^rrice of Wedgwobd ware in Russia. I 
dare say be might find one now in Iberia. 
Last year, when I was in Holland, I learnt, 
that even the town of Delft, which, for 
mai^ years, used to Ibrnish all Europe 
vn&, crockery, is now supplied from Eng- 
land wi& our Sfaffi)rdskire ware." 

The convenoAion next turned on China, 
and Chinese artists. 

*♦ They ara very exac^" said Mr. Frank- 
land, '^ in imitating whatever is bespoiken 
from tiMB, but sometimes they carry this 
to « degree (tf provoking sti^idiiy." 

Of diiahe^v?e an instance. A lady 
wasted tO' aratch some of the plates cX a 
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remarkably handsome service^ of obina; 
which had been given to her husband by 
the East India Company. She sent a 
pattern to China, and bespote some dozens 
to be made, exactly the same. In due 
time they arrived, were unpacked, hut, 
to her surprise and mortification, the lady 
found, that every one of the new plates ha4 
the appearance of a crack across it; and^ 
on examining the plate which had been 
sent as a pattern, it was found that, ther^ 
was a crack in it, which had been exBcAy 
imitated. 

Even Harry, though beloved exactness,^ 
thought this was too much. 

Lucy observed die beauty of the china. 
Qn her plate there lay, or there seemed to 
lie, a convolvulus : it looked so natural, that 
she thought she could take it up. On her 
mother's was a Celsia, a geranium on an- 
other, and on Harry's a honeysuckle, of 
which she conld almort fancy that she 
smelt the perfume. Even ^s she eat her 
ppe cherries, she paused tq examine these 



fiowers. She thought it the most beauti- 
ful china she. had ever seen. When she 
went into the drawing-room she saw on 
die chimney-pi^e flower-pots of the most 
delicate blue^ with white figures on them^ 
embossed like ivory, and exquisitely carved. 
The drapery on the figures was so light,.that 
it seemed as if blown by the wind, and, so 
transparent, that she could see the blue 
ground through it; 

Mrs. Frankland came to Loicy, as she 
was looking at tiiese fiower-pots, and told 
ker that they were Wedgwood's ware^ as 
well as the plates which she had ad- 
mired at the dessert. 

"Wedgwood's ware!" repeaited Lucy. 
" I thought that Wedgwood's ware was 
always black or cream-coloured, such as 
the common yellowish plates." 

Mrs. Frankland told her there was a great 
variety of Wedgwood's wares. She took 
her into a cabinet at the end of the draw- 
ing-room, where she showed her several 
vases4 made in imitation of antiques, which 
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had been dug up frotetbe rains of Etrarki, 
in Italy, and thence called Etrascan. Some 
had red gronndg, with Uack figores ; bthere 
red figures, on black grounds ; others, which 
were called jasper, w^e very valuable^ 
After Lucy had examined and admired aU 
these, Mrs. Frankland said she would show 
her another, which was more valuable than 
all the rest/ The original, from which it 
was exquisitely imitated, cost the present 
possessor four thousand guineas. As she 
spoke she opened the case which contained 
the vase, and carefully raised it from itA 
crimson*cushioned bed. 

^' I know it, I have seen it before, main-^ 
ma," exclaimed Lucy. 

"Seen it before, Lucyl" said her mo- 
ther. "Where?" 

" In a book, when I was reading to you, 
mamma." 

" You mean, that you have seen an en« 
graving of it," said her mother. 

" Yes, mamma, you remember the three 
views in the Botanic Garden, of a vase just 



like this, with a dark ground and white 
figoves. I cannot reooUect the name of it, 
Irat I know it was dug up out of ruins." 

Her mother told her it was called the 
Barberini, or Portland vase. Barberini 
&om the luuneof the Italian family to whom 
it had bdonged ; and Fortiarid from the 
Dudiesa of Portland, hy whom it had been 
purchased and brought to England. 

Lucy, whose ipemory was now awakened, 
recollected Dr. Darwin's « beautiful lines 
addressed to Mr. Wedgwood, " Oh friend 
of art!" but she refrained from repeating 
them, for which. Harry gave her credit 
due. 

MnFrankland, who now came into the 
.room, told h^r, that the ancient Etruscan, 
or Greek vases, were produced by a di£fer- 
ent process from that which Mr. Wedg- 
wood used in making his. They appear 
to have been made by covering the parts 
representing the figures and ornaments, 
after their outlines had been traced, and 
then dipping the red ware in a black paint. 
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The lines of the drapery, &c, were after- 
wards traced in the same colour. In those 
ancient vases, the colour, which was red, 
was in the body of the ware itself. In 
Mr. Wedgwood's imitations, both the red 
and black are painted on the porcelain, or 
rather on the biscuit ; the name which is 
given to the ware after its first baking in 
the furnace. He was the first person who 
made what are called dry colours, or ena- 
mel, without lustre, without shining* 

Harry thought that the smoothness and 
polish of these vases was more beautiful 
than any glazing. 

" And much safer, and more durable," 
said Mr. Frankland. " These colours 
cannot be injured by damp, or fire, or air, 
or acid, and will last as long as the sub- 
stance itself. You may have observed, 
that the glazing on common earthenware 
runs into little cracks." 

" Yes," said Lucy, " I have often ob- 
served them covering a plate> like* net- 
work. They look very ugly." 
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^* But what is much worse," contimied 
hey ^' in most kinds of glazing, lead is em* 
ployed, which, when dissolved in certain 
€icids, is poisonous. 

- Lucy observed, that glazing looked some- 
thing like glass f and from the sound of the 
words too, she believed g'^m^ came from 
glass. It might at first have been called 
glassing." 

^* Yes," said Mri Frankland, " and there 
is, as you observe, a resemblance between 
the outside of some porcelain and glass. 
But the difference between glass and 
porcelain is, that porcelain is but se- 
ndvitrifiedj that means half turned to 
glass. The .managing the heat so as 
to stop the vitrification, or turning to 
glass, at the right time, is one of the 
most important points in making porce- 
lain." 

Lucy returned to admire the beauty of 
the Wedgwood's ware, repeating, that she 
thought it much prettier than Chinese 
china. 
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'^ Besides the beauty of fortn, and co- 
lour, and texture," continued Mr. Frank- 
land, " the utility is great It is not only 
perfectly safe for all culinary purposes, but 
most durable for some chemical experi- 
ments, in which the vessels must be ex-* 
posed to great heat." 

Mn Frankland showed them a crucible 
and a retort, made of Wedgwood's ware^ 
and Mrs. Frankland showed a white pestle 
and mortar, which looked like marble, but 
which was of Wedgwood's ware, and used 
for pounding medicines. 

Harry asked whether the potteries, where 
all these were made, was near Frankland 
Hall. 

" Yes, within a few miles of us," said 
Mr. Frankland, " at a village to which 
, Mr. Wedgwood gave the name of Etruria, 
and where he established a manufactory, 
whose productions are probably more 
known, and more useful to a greater num- 
ber of people, than ever were those of the 
ancient Etruria." 

Mr. Frankland said, that he would the 
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next day take Harry and Lucy to see these 
-works. In the mean tune, as Harry seemed 
anxious to know more, he told him all that 
iie thought could interest him, concerning 
the history of the Stafibrdshire potteries. 
The clay of this part of England being fit 
for making some kinds of earthen ware, 
there have been potteries, or remains of 
pott^iies, in Staffordshire, ever since the 
time when the Romans were in Britain ; 
biit they had continued in a rude state for 
ages, as no person of industry or know- 
ledge had attempted their improvement, 
till, about a hundred and twenty years ago, 
when two brothers of the name of Elers 
came from Holland, settled here, and ma- 
nufactured a red unglazed porcelain. Af- 
terwards they made a sort of brown glazed 
stoneware, coarse and heavy, yet the glaz- 
ing of these, such as it was, could not 
be performed without great inconveni- 
ence. They used muriate of soda, which 
they threw into the oven at a certain time 
of the baking of the vessels. The fumes 
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from this were so odtous, that the neigh- 
bourhood were alarmed, and forced th^ 
strangers to abandon their potteries, and 
quit the country. Soon afterwards, a 
workman^ who had foimd out the secret of 
their mode of glazing, for even that was a 
secret, pursued the same method in a pot- 
tery of his own ; and this was suffered to go 
on in spite of the nauseous fumes, be- 
cause the inhabitants found the jars they 
made so useful for holding their butter. 
They were employed chiefly for this. pur- 
pose, and the manufactory was called the 
Butter Pottery. On glazing* days^ how- 
ever, the nuisance was terrible, the offen- 
sive fitmes spread to a distance of six or 
seven miles. Thick clouds from these 
fiimaces rose over the hills, and filled the 
valleys with their 4cnse vapours. 

The. first great improvement in pur potr 
teries was made in the substance of the 
ware itself, by introducing ground flints into 
t^e composition, and then was made what 
is still called white stone ware. It is u^sed 
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for many purposes. You may have seen 
it, for inrtance, for Seltzer water bottles. / 

^' I know what you mean/' said Lacy. 

^^ This was the safest and best ware we 
had," CQptinued Mr. Frankland, ^* before 
Mr. Wedgwood's time. It is said, that the 
first idea of using powdered flints was 
suggested to a poor Staffordshire potter, 
by accident." 

^^ By accident ! I am glad of it," said 
Lucy. ^^ r like to hear .of discoveries 
made by accident, especially by poor 
peopk." 

'^ There was a Staffordshire potter, 
whose name is forgotten, or whose name I 
foi^t, he stopped on a journey to London, 
at Dunstable, in Bedfordshire, where the 
soil is flinty and chalky. He consulted 
the.hostler of the inn where he stopped, 
about some disorder in bis horse's eye. 
The hostler advised that powdered flint 
should be put into the eye ; and for this pur- 
pose he threw a flint into the fire to cai- 
cine, that is to bum it, that it might, be 
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mere easily pulverized. The potter, who 
was standing by, observed die great white- 
ness of the calcified flint, and being an in- 
genions, as well as an observing man, im- 
mediately thought of applying this circum- 
stande to the improvement of his pottery. 
He first tried the ^cperiment of mixing 
finely-powdered flints with tobacco pipe 
clay ; he succeeded to his hopes, and 
made white ^one ware, which put all the 
brown and coloured stone ware out of fa- 
shion. Ugly as you think it, Lucy, i?t was 
much approved, till Wedgwood came, and 
gave us -something better*— that cream- 
coloured ware^ which was called queen's 
ware, beciause it was first patronized by 
Queen Charlotte. It was then, and not 
many years ago, prized in palaces; now it 
is used in every cottage, and known in 
every place where plates or dishes are to 
be found. After this queen's ware, he in- 
vented all the varieties which you have 
seen, and many more." 

Mrs. Frankland rang the bell, and or- 
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def^d tlie servlKiit to bringaplBte of cream 
coloured Wedgwood ware, another of the 
white trtone Ware, a crock of the dark 
glazed kind, and a common red garden 
pot ; &ese she placed in the order in 
which they had been made^ beside Wedg- 
wood's beautiful vases, to show Harry and 
Lucy the difierence and contrast. 

" And all these improvements, or at 
least the greatest part of them, were made 
by on6 man," thought Harry, "Then 
more was done by him during his life 
time than had been done in hundreds of 
years before/' 

Lucy asked, if any lucky accidents had 
happened to Mr« Wedgwood? which put 
improvements into his head, or gave him 
the first idea of any of his inventions. She 
said she should like very much to know 
the story of these, if Mr. Frankland would 
tell it to her. 

Mr. Frankland said, he did not know of 
any such, and observed, that though one 
or two fortunate accidents might occur to 
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tke same person, it was not possible that 
such progressive improvements, as Mr. 
Wedgwctod had made, could have been 
suggested by accident, or accompUshed by 
anyone who had not scientific knowledge. 
** I should like very much," said Harry, 
" to know what he did first, and what he 
did next, and how he went on from one 
experiment to another.** 

" Of all this, I cannot pretend to give 
you a history," said Mr. Frankland ; " for 
I am not sure that I know it clearly my- 
self. All I can tell you is, that he im- 
proved the potteries by the introduction of 
substances, which had not before been em- 
ployed in the composition of these wares. 
It had been found, that some Cornwall 
granite is as good for making porcelain 
of a certain kind, as the clay which the 
Chinese use. Mr. Wedgwood introduced 
Dorsetshire and Cornwall clays." 

" Perhaps you could tell me, sir," said 
Lucy, "how the delicate blue of the 
ground of this flower-pot is made." 
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^^That is given by a substance called 
cobalt," said Mr. Frankland, "But as 
you have never seen it, the word cobalt 
teaches you little/' 

" I wish I knew/' said Lucy^ " how the 
beautiful colours of the flowers on the 
dessert plates, and how the purple and 
rose colours on this cup are produced." 

" The purple and rose colours are given 
by the precipitate of gold dissolved in nitro* 
muriatic acid ; the oxides of iron also prO'- 
duce many of the colours which you admired. 
But &3 you are ndt acquainted with liny of 
the oxides of iron, or with nitric or muriatic 
acid, or with the precipitate of gold, you 
know nothing more from my answer than 
a number of names, which probably you 
will not be able to remember an hour, and 
whichj unless you learn their properties, 
could be of no use to you, even if you 
could keep them in your head all your 
life." 

" But without telling us all those hard 
names, sir," said Lucy, "cQuld not you 
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give us Mme general idea of how he did 
it all?" 

Mr. Prankland smiled^ aad answered, 
that he did not exactly, know what* she 
meant by a general idea of it all. He 
could tell her only, that Mr. Wedgwood in 
the first place learnt the properties of dif- 
ferent days and minerals, and what effisot 
would be produced on these by fire. In 
short, he applied to the study of chemistry 
and mineralogy, to learn all the ezperi^ 
m«nt8 which had been made by others, and 
then he tried new ones for himself; but if 
he bad not read and acquired this knoww 
ledge first, he might have wasted his time 
and ingenuity in doing what olhers had 
done before him. Besides genius to in- 
vent new and elegant tilings, he had the 
good sense to observe whs^t is wanted 
every day, by the greatest number of peo- 
ple; so that he not xmly produced what 
pleased persons of taste, but what was use- 
ful to all classes ; and he continually consi- 
dered how he could improve, not only what 
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otii»erg made, but wliat he had himsdif pro- 
duced. It was by this attcMion to Utile,, 
as wdl us to great objects, and by steadily 
aidhering to one coarse of porsnits, that 
he succeeded in accomplkhiug all that he 
began: 4o small praise fw k man who 
iiiidertik>k so much. ^' The eonsequences of 
his success we all know," continued Mr. 
Frankland, taming to Harry's father, " and 
we all rejoice in them* Wedgwood made a 
large fortune for himself and his children, 
wi& A character, a reputation, above all 
fortune. He increased aniazingly the in- 
dustry, wealth, and comforts, of the poor 
in his neighbourhood ^multiplied the con-* 
veniencies, elegancies, and luxuri^ of life 
for the rich ; raised^ at home and abroad^ 
the fame of the arts and manufactures of 
his own country ; extended her commerce^ 
and spread his own name with his produc-* 
tions, to the most remote regions of the 
ciTiUzed world." 

A pause ensoed after these words : all 
looked with admiration at his works, 
and those tvho had known him intimately 
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sighed for the loss of an excellent man and 
a kind friend ! 

The next day, Mr. Frankland took Hany 
and Lucy to see the works at Etrariaf^ 
We shall not follow them throogh all the 
processes, but shall only mention whftt 
Harry and Lucy recollected and told their 
mother on their return. 

^^The first thing I remember/' said 
Harry) ^^ is the improvement in the way of 
grinding the flints/' 

*^Bttt you must know, mother, in the 
first place/' said Lucy, ^^ that formeily thi^ 
was very unwholesome work/such a quanr 
tity of the dust of the powd^ed flint flew 
off; and, as the workmen breathed, it weal 
in at their mouths, or up their nc^es, and 
it brought on complaints in their lunga 
and stomachs, and inflamed their eye$ 
besides/' 

**All this wai^ remedied," continued 
Harry, " by grinding the flints in water^r 
which prevented the dust from flying off'. 
The name of the man who made this im- 
provement^ and who made the first mill on 
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&i8 principle, was Brindrej, and the mill 
is very ingenious/' 

^' But you iiad better not stop to de- 
scribe that,'' said Luey, '^because perhaps 
mamma does not care as much about it 
as you do. Now let me go on, Harry, 
and tel) a litde. Well, mamma, the flints 
ground in the great cQUldrwi — " 

•'MUl,'* said Harry. 

^^ Mixed with water,'' continued Lucy, 
'looked at first like chalk and water, 
thickish, then by mixing with clay, and by 
stirring, and beating, and straining through 
sieves^ this became first a sort of pulp, 
and then about as thick as paste or dough, 
and then it was ready for the man to carry 
to the potterVwheel. You know the pot- 
ter's-wheel, mamma? I remember first 
seeing^ Ae print of it in our book of trades. 
But there is an improvement in this. The 
very common one, which I once saw, long 
ago, was only a circular board turning on a 
peipendi^ulair stick." 

^' Axis,^' said ijarry. 
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'^ A boy whirled it round for the vum, 
you know, mammE, while he went oa 
moulding the clay xxpcm it into a bowl, and 
he called to the boy to make it go slower 
or fSsuiter. But in this potterVwheel i»o 
boy to whirl the board i» wanting^ Ieht it is 
turned by a shaft/' 

** And that shaft is turned by a steiun 
engine/' said Harry. *^The steam engine, 
mother, at work again ; observe, mother." 
. "Yes," said Lucy, ^' papa called it the 
great servant of all w<»rk/' 

'^ But there was an improvement in this 
potter's'wheal, which yo4i have not teld 
yet, Lucy," said Hajry. 

" N09 no, but I am coming to it, left me 
tell it," said Lucy. 

^' If you understand it," whispered Har- 
ry, in a very kind tone, as be was only 
aftaid £Dr her, not anxious to shovr what he 
knew. 

^^ I understand on^ thmg about it, and 
that is all I want to tell, my dear»" saijil Lih^. 
'^ There was a sort of large roUer, jtn, the 
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drape of a cone, sminma, opposite to the 
potter's-wheel, and a strap or band round 
it, that .could slide or be pushed up and 
down upon this cone, from the narrowest 
part to the thickest Harry took notice of 
this the moment he saw it, and asked the 
use of it Papa bid him find out, and he 
did, mammae It was to make the wheel 
go slower or quicker, whenever the man 
who was mouldii^ the claj desired that it 
should. This was neceAiary, because the 
steam-engine, which keeps the potter's- 
wheel in motion, goes on always at its own 
regnlar rate, and would never mind hia 
calling out, * faster ! ' ^ slower ! ' * slower ! ' 
'fester!' Theiefore he must have some 
way of slackening or quickenifig the wheel, 
wtl^out inti^ering wilih the steam engine. 
This is done for him by a boy's simply 
sjbiftiiBg that strap I described to you 
higher or lower, to the thicker or thinner 
part of the cone. This was Ihe use^ 
Tfk9aBBm% of theeone sund band^ and Harry 
found it oiit>" 



24 

<^ I am glad you remember ibis, my 4ear 
Lucy," said ber mother. 

" Tbank you," said Harry's eyes. 

Lucy went on wilb raised spirits, 
** Mamma, I wish you had seen the map 
moulding the clay, and all the metamor- 
phoses of the potter's- wheel. First, in 
one minute, the lump of clay turned into 
a bowl ; Aext the instant after, he squeezed 
this soft bowl up in his hand, dashed it 
on the wheel, and again he turned, and 
moulded, and in an instant it was a 
plate \ In another instant the plate was 
gone, and in its stead a cup stood before 
us!" 

" A cup without a handle," said Harry. 
''The handle, if wanted, must be made 
separately, and stuck on afterwards. Only 
certain shaped things, round or flat, ate 
made on the potter's-wheel. Those which 
have ins and outs in their shapes are made 
ill moulds, into which the moist day is 
squeezed; sometimes two parts of a thing, 
the spout of a tea-pot, for instance, are 
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made in separate moulds^ and the halves 
joined together afterwards. But I dare 
say, moflier, you know all this." 

*' I knew most of this myself be- 
fore," continued Lucy, " from the prints 
atid descriptions in our dear book of 
trades, and from some others of our little 
and large books. But I liked to see the 
real work going on, and the real things. 
There was always some difference between 
the description and the reality, or some- 
tliing that I fancied larger or smaller than 
it is, or some little particular circumstance 
which I did not comprehend till I saw it. 
Mamma, I did not tell you, that we saw 
the furnaces and kilns, for baking — firing 
the porcelain, as they call it. These were 
much larger than I expected. When the 
porcelain hais been once baked, it is called 
biscuity in which state it is ready for painting. 
Mamma, I have not told you how much I 
was entertained in the painting room, by 
seeing how dull the colours look when they 
are first laid on, ^d how bright and bril- 
liant ike^ are after they have been fired — ^ 
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what was to be gold, was qoHe dark lie- 
for^aad/ 

" Pray, Lucy/' Baid Harry, '^did yon 
observe a man, who was standing beside 
one of the furnaces, whose business aeeraed 
to be to regulate the heat? He had some 
litde bits of clay, which looked Uke Uttle 
stoppers, and he put these into the fire and 
measured them, did you see how?*' 

'* No ; I saw the man,"* said hacy; *^ but 
I did not know what he was doing. Wdi; 
mamma, there is one other thing I remei&rl 
ber, and that is all. You know the commott 
kind of blue and white cups and saucers, 
and plates, with windmills, and horaea, 
and strange Chinese looking fignres, smd 
all manner of things upon them?" 

« I do know luckily what you mean,'- 
said her mother, laughing, ^* otherwise i 
am not sure that I should know it ftoiA 
your description.'* 

^^ Mamma, liiese were formerly painled^ 
one at a time, by hand, but nowlhere is« 
much quicker w<ay; Mr. Frankland shavwdl 
it to me. First, ^e patterns, mbhUmm 
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you wndi, ^uaea or churches, or geese or 
turkies, or shepherdesses, or elephants, or 
i^HadmiSs, are printed ob paper." 

^^JEkgraved <m copper first,'' said Harry, 
^^and the bhie colour put ufxxi the copper- 
plate, instead of printer s ink.*' 

^' And the blue colour •— oh ! let me tell 
-4bat, Harry!" cried Lacy; ^^the blue co- 
lour is made of cobalt." 

^ Oxide of cobalt, I believe," said Harry, 
^^ which difiecs from cobalt, Mr. Frank- 
land told v&y if you reooUecti Lucy, as 
BRtch as rast differs from ircMi.^ 

'' Wdl^ oxide of cobalt it should be, I 
rennet," said Lucy ; ^^ and this is mixed 
with some earth and — " 

^ And Unseed oil," said Harry; ^^like 
wbat is used in printer's ink." 

^^And when it is altogiedier about as 
thick and ^ft ^s paste, it is put ^n the 
eoppei^plate. You know, mamma, you 
showed mepommon engraving once: and 
jkX Hke any common engraving this is 
done. As many cc^ies of patterps are 
taken off on paper as you want, 
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*' You forgot that the paper was smeared 
first with soft soap," said Harry. 

^' Then, when you want to use these 
patterns," said Lucy, ''the superfluous 
paper is cut off, and the printed part is 
moistened and laid on the cup, or whatever 
you wish to put it oti/* 

'^ The cup thust be in the state of bis- ^ 
cuit, remember,*' said Ha.rry. 

" Biscuit, to be sure," said Lucy ; " tiie 
biscuit instantly sucks in, absorbs ihe co- 
louring stuff, from the moistened pattern; 
then the paper is washed' off, and you see 
the coloured pattern printed on the cup 
directly. Is not that nice and quick, 
mamma? Then the cup must be let to 
dry, and afterwards it is dipped in some 
sort of glazing shiff, and the cobalt, I mean 
the oxide of cobalt, comes out a beautiful 
blue. And there is the cup finished, 
painted in 'this easy, expeditious way: a 
hundred thousand, I dare say, could b^ 
painted in this manner, while a person 
could paint one single cup in the cUi 
way." 
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^^ The name of the ingenious person, as 
Mr. Frankland said, who discovered this 
method of transferring engraving from 
paper to earthenware, has not been pre- 
«ervedj and I am sorry for it," added Harry. 

'^ Mr. Frankland told us, that since this 
invention, this blue and white ware has 
been made in such quantities, and so cheap, 
that now almost every body can afford to 
buy it, and it is in every cottage ; and the 
poor people can have now, what only the 
rich and grand had formerly. Are not you 
very glad of that, mamma?" 

^^ Yes, I am, my dear," said her mother ; 
^< and I am;- glad," added she, smiling, 
^t diatyoa give yourself time to take breath 
nk last, and that you allow me time to 
thank you for all you have told me. You 
seem to have been orery much entertained 
at the potteries, and you have entertained 
me by your account of them." 

" Mamma," said Lucy, " do you think 
we have remetnbered enough ? I know I 
cannot recollect half what I saw and heard. 
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but I remember almost all ibat I under- 
stood clearly.* 

** That is quite enough, my dear/' said 
her mother; " I never wish you to remem- 
ber more than you understuid. Of what 
use could it be?" 



'^ Good morning to you, mamma,"' said 
Lucy. " I forgot to tell you yesterday, 
when we were talking about the potteries, 
that we saw the house, in which Mr. 
Wedgwood formerly Uved; and a very 
nice house it is." 

^^ Good morning to you, fiather," said 
Harry. " Do you recollect yest^ay see- 
ing a man standing by one of the foxnacu 
measuring some little stoppers of bdied 
clay, which he slid in betweai two pieces 
of brass, like die two parts of a hinged 
ruler. These pieces of brass were fixed, 
but not parallel to each other; iheywere 
closer together at one etid liian at. ^he 
other. The man took the bits ni clay, or 
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Btopperty out of a heated furnace, and he 
tried each stopper between these rales, 
aiid lodced at divisions, which were marked 
on the brass plate& What was he doing, 
papa?" 

'^ He waa using a sort of thermometer, 
Harry,'' said his father. 

'^ A th^mometer of day, papa!" said 
Lucy. 

'' Yes, for measuring higher degrees of 
heat than can be shown by that thermo- 
meter which. you have seen; if that were 
eiposed to heat beyood the highest degree 
marked on its scale, the quicksilver would 
expand, so as. to burnt the glass, and the 
>§^ass would melt, if put into one of those 
fomaces whidk you saw yesterday; but 
these day thermometera can bear, and can 
measure the heat of the fire ; for which 
season^ it is called a pyrometer, that is, 
measurer of fire heat." 

<< I am glad I know the name, and what 
it means," said Lu^.' 

" Father/' s»d Harry, " will you be so 
good as to explain the p3nrometer to me? " 
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'^ Hany, will you be so good as to use 
your own understanding?" said his father. 
^* From what you have seen, and from what 
I have just told you, you know enough to 
comprehend or invent the rest, without 
any further explanation from me." 

Hai*ryv was silent, and considered first 
its use. He had seen the man put the 
stopper into the furnace, and then measure 
it between the rulers, and afterwards say 
to another workman — the man who was 
feeding the furnace, " This heat will do." 
Now, thought Harry, what change could 
have been made in the clay, after it had 
been put into the furnace, and how did he 
measure it^ when he pushed it in between 
the two rulers ? He must have tried wher 
ther it had grown larger or smaller, after 
having been put into the fire. 

" I think," said Harryj '^ that perhaps 
some sorts of clay either shrink or grow 
larger, when they are put into the fire. If 
they did so always regularly, and if people 
found this, after a number of trials, then 
they might know the heat of the fire by 
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the quantity which the clay hadshriink^ or 
increased in size. If this is the case with 
those bits of clay that I saw, .they would 
be pyrometers, or measurers of fire Imat, as 
you said ; I mean if you had the degrees 
marked upon the ruler to measure them." 

" Exactly so," said his father, " you are 
right,, as far as you have gone ; still there 
is a part of the pyrometer which you have 
not explained to me. You observed that 
the rulers were not parallel to each other : 
do you think that was done by accident, or 
on purpose?" 

'^ I think it must have been on purpose, 
they seem to have been screwed down on 
the plate firmly, like a ruler partly open." 

'* Then, if they were placed so on pur- 
pose, for what purppse ?" asked his^father. 

" That the difierent .degrees of shrink- 
ing might be imeasured as the stoppers are 
pushed in," said 'Harry. " The person who 
first made the pyrometer must have tried 
experiments, aiid must have marked the 
different degrees, which the clay shrinks 
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with different heats. Bat I do not know 
by what parts of an inch, or by idiat scale 
it is made. The rulers seemed to me to 
be about two feet lon^." 

'' They are," said his father, '' and the 
opening at the widest end is five-tmtha, 
and at the narrowest three-tenths of an 
inch. And so that ihis proportion is kq>t, 
it does not signify what inches or feet may 
be used in the length of the rulers. The 
bits of clay which you saw exBC&j fit into 
the widest opening before they have been 
used, and they shrink according to the 
degree of heat to which they are exposed, 
if it is greater than Ihat in which they were 
first slightly baked." 

^' Then, papa, they can <mly show a 
greater degree of heat, not a lesser, and if 
they do not swell out again to the former 
size, they are of no use after they have 
been in a great heat," said Lucy. 

" Of none," replied he, " fresh stoppers 
must be c<»itinually used." 

''That is a great inconvenience," said 
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'ljt^,^ifhk^tttjam you.mii8t Ang ftboiit tbii 
^w^ghkai stoppeiB. Not like a nke port' 
dUbikmoosielier in its litfle case." 

'VBut it has so many convmiieiiceft) 
hacyy^ said her &Aasty '^ that we may well 
{MOBdkm . that one disadvantage." 

^^€^ gmt oonyemenee I see," said 
Barry ; ^'A^atoi^ier always lematna of the 
samd siset a£^ i^ is taken out of the fire, 
so that 4heve ii$ no danger of making mis- 
tflfesfabcinfeit; you n^ymeasareit over 
andovei) again: but &e qnicksilv^ varies, 
9a that if yoo do not write down the diegree 
aocwately, you ai^ imdoile." 

M. xhis pyrometer," continued his father, 
-^ ]adii€% used in manu&ctories, or by 
db^mists, iniheir labooratories* It has been 
of .gseat usef to iSk. Wedgwood, who made 
it, from feeling the want of such a measure 
in>his potteries, it was necesssgrythat he 
shoiiid know at what heats certain clays 
mellLt)Vit»^i/^, that is, you know, turn to 
glass. The commoir workman's express* 
sims Inr this^ such m red heat^ or white 
heat^he found so inaccurate, that, in trying 
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^xperiti^its, tna&ytikmgB were i^iled for 
want of dMtt ^act measure which his py- 
rometer now gives. By. it, he has aaccr- 
taiiied what heat all kinds. of porcelains 
can bear, wi&ont breaking, or melting, or 
toming to glass* What is of still suae 
use, he can ascertain the exact degree of 
heat required fior baking, or, as t^y ddl 
it, firing any kinds of porcdain or ^vthen^ 
ware, of which he could obtain wy speci* 
men, whether made in this, or in fbfei^ 
countries. As Mr. Wedgwood said, in de- 
scribing it, it speaks the language of. all 
nations. Hie advants^e of having an ac-^ 
curate universal measure, in any cnsBy 
much as.it pleases you now, will. please 
you more when ycmr knowledge enlsu^es, 
and when you see the further uses to which 
it Can be applied." 

• " Papa, I remember seeing," said Lucy, 
'^ in Scientific Dialogues, the description 
of a pyrometer, but I do not think that it 
was made of day.'' 

'/ No, that pyrometer is diffier^it," said 
her father; ^^ that measures by the expa.n- 
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uoa of metel burs wMb dilferciit degrees 
of heat, which is shown by the motion 
given to an index/' 

'^ like the hygrometer/' said Lucy. 

^' Yes, and there are several different 
kinds of pyrometers, of which you can read 
the dfiseription at yoor leisure/' continued 
her lather^ ^' in any encyclopedia, if you 
hsKfe any curiosity about them/' 

'' Yes," said Hany, '' I should like to 
compare them, and see which is best, if I 
could/' 

. '' That would be a good exercise of your 
judgment, Harry/' said his father ; '' but 
thore are so many they might tire and 
puzzle you." 

. ^^ The day of which Mr. Wedgwood's 
pyrometers are made," continued his father, 
<^ possesses some properties, which fit it 
peculiarly for the purpose to which it has 
been judiciously applied. Those half- 
burnt bits of it, which you saw, Harry, 
may be dropped at once into intooae fire, 
w^out cracking ; and| when they bate re- 
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wiTed ite heat, may be pianged mto cold 
fmtar wiAout the least mjitiy«> In about 
three minutes they acquiie ail ite heot 
from any fire, which tiiey ave capable ci 
raeetving, so^as to cmtract m arach as 
Aiey e^er will from that degree of heat; 
l^y may afterwards be left in tibat heat 
as long as yon ptease, for they wi& not 
change. Take th^m out, and they can, an 
yonliave seen, be cooled in a few seconds, 
and are th<en ready for measuring in the 
gauge, or scale/' 

**How very conTenienil" said Harry. 
"But as each pjrrooieter^bit can be used 
btit onte, there ought to be a constant 
fresh supply/' 

'^Tbsre are large beds of tins clay in 
Gott^wall," said his father; ^ and to ease 
your mind, Harry, on this subject, I can tell 
you, that Mr. Wedgwood offered to gi^e 
the Royal Society a sufficient space of a 
bed of that clay, to supply* the world with 
pytomeliBr pieces for ages/' 

"I like ifeftt very- much," cried Lucy. 
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*' I cannot bear, lliat people wbodisoomr 
sctentific things akaald be oovetpvs of 
tbm^ or afraid that otfaen should haye a 
share/' 

^^ How could yon ever dsiink <^ sueh a 
tbiBg?" said Harry. 

'' I never eihould have thought of it," 
aaid Lucjr, ^^ only that I heard a gende^ 
man once at Aunt Pierrepoint's say — but 
I believe I had better not tell it, because 
it can do no good to way body. But 
Harry, I hope, and I am sure, that if ever 
yoii invent or discover any thing; you will 
be ready to let others share With you/' 

^*That I wfll," said Harry; "Oh! I 
wish it was come to that. Father, there 
is some&ing dse I want to say, bat I do 
not know how to express it It is, that 
i think, that a personl when invents any 
pyrometer, or hygrometer, or barometer, 
or new and exact instrument for measur* 
ing heat, or cold, or height, or quantity, 
does more service than a perscm who 
inv^ils only a inajehine, which will do 
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only for some particular purpose: be- 
caiwe those measuring instruments will 
assist a great many other people in their 
experiments, for years, perhaps for i^qs 
to come. Do you understand what I 
mean, papa?" 

^^ Yes, my dear, and I think what you 
say is very true. But do not twist the 
poor button of my coat any more, or you 
will pull it. off; and let me go now, for 
there is the breakfast-bell.'' 

" Who will be down stairs first?" cried 
Lucy, letting go her button, and running 
foremost Harry might have overtaken 
her perhaps, in a race across the hall, but 
that he stopped to hold open a swing- 
door for Mrs. Frankland. She had in her 
himd two small packets, one of which she 
gave to hinv and the other to Lucy. On 
opening the paper in which these were 
wrapped, they found two cameos ; of 
Wedgwocki's ware. Lucy's, which was 
black on a white ground, represented a 
negro in chains, kneeling with his hands 
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raised, in a supplicating manner, with 
this motto engraved, 

'' Am I not a man and a brother?" 

Harry's cameo was all of one colour, 
brown. It represented three allegorical 
figures, Peace, Art, and Labour; and it 
was made of clay, which had beeii brought 
from Botany Bay. Mr. Wedgwood made 
use of this clay, as Mrs. Frankland told 
Harry, on purpose to show the settlers 
and inhabitants of that country, what 
could be made of their materials by in- 
dustry and ingenuity; and thus he en- 
couraged them to exert theml^elyes. Of 
these cameos the late Mr. Wedgwood dis- 
tributed many hundreds. And no doubt 
cousiderable effect was produced by 

" the poor fettered^ slave, on bended knee, 

From Britain's sons imploring to be free." 



" Lucy, you have not seen our garden 
yet,** said Mrs. Frankland. " We had not 
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time yesteiday, but if jowl are £ond of a 
garden come with us now, your mother 
and I are going there." 

'^ Oh ! thank you mai'am/' said Lucy ; 
^^but I must call Harry, and vre will 
feUow you directly/' 

They fdlowed, and a gay garden it 
•was^ full of a variety of bri^t'Coloured 
flowers^ rich beds of carnations, and roses 
in fidl blow. 

" Bosea^ moss roses in tall blow in 
September!" cried Lacy. The day be- 
fore she had left home, she had searched 
their garden for a rose fof h&t mother, 
but could &id only one pocur solitary bud, 
which had a yellow nightcap oou She 
asked Mrs. Frankland to tdl her how 
she contrived to make her roses blow so 
late in autumn. 

^' By pulling off some of the buds in 
spring," said Mrs. Frankland, " as soon 
as they begin to form; and by trans^ 
planting some of the rose trees, early in 
the s{»ring, so as to prevent them from 
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fioNvering at ^t time, then ibey \Aow in 
autumn." 

Lucy said, she would try tbis next 
spring on her own two rose trees* 

" Not on both, will you ?" said Harry. 
^' Let us pull the buds off one, and leave 
tibem on the other^ then it will be a fair 
eaqpeiiment." 

. ^' And besides, you may then hare a 
chance," said Mrs. Frankland, ^^ of the 
first rose of s^ing, as well as tiie last 
rose of summer." 

Lucy took notice of some lange clustere 
of Wight blue fliorwers-^-^agapanthas, and 
varieties of dahlias: she thought iketa 
b^autiful^ but she supposed that these 
Qoold not be had without a great deal 
of trouble and money, and a hot-house, or 
a gardener at least. But Mrs. Frankland 
said these did not require a hotJiouse, 
or even a gardener's skill. '^ Indeed," 
said she, ^^ all the flowers in this gardai, 
excepting perhaps certain carnations, 
which my gardener prizes highly, though 
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1 do not, may be had by any body witii a 
little care and exertion of tlieir own«'' 

"By anybody!" repeated Lucy. "But, 
ma'am, do y^u mean bodies like us ? like 
Harry and me ? with only our own ^hands ? " 

" Yes, bodies like you," said Mrs. 
Fiankladd, ^^ with your own. bands,: pro* 
vided you use your heads as well as your 
hands." 

" In what way must we use our heads ? " 
said Lucy; "will it be very difficult?" 

" No, consult your gardener^s dic- 
tionary, and follow its directions. Only re* 
member to do so at the right time of year^" 
said Mrs. Frankland. She told Lucy, 
that she would give her the root of an 
agi^antha, and of some dahlias, and 
that she and Harry were wdcome to 
seeds, roots, cuttings, or slippiugs, of 
any thing they liked in this garden. 
" Write down what you wish, and I will 
have them ready by the time your mother 
brings you here.again, as I hope she will 
cm your return homewards." 
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Joy sparkled in their eyes, and tbey 
thanked Mrs. Frankland, with warm gra- 
titude; but, an instant afterwards, they 
looked unusually grave; for the embor- 
rassment o£ riches came upon them. They 
were left to make out &eir list; and how 
to choose was -the difficulty, where all 
were beautiful, and when their little 
garden could not hold all. Harry went 
to work prudentfy. He measured out a 
space of ground, ttat was the size of 
th<^r own garden. Lucy could hardly 
believe that it was so small as what he 
now showed fier; but he had often 
stepped: the boundaries, 'and was sure 
of the size of -their territories. Rule and 
measure soon rsettled the affiiir, and 
brought their wishes iiito proper compass. 
They dedculated what their garden would 
hold, and made: out their Ust accordingly. 
Their chief wish was to have a great bed 
of pinks and carnations. 

Biit the moment they went. near these, 
an old gardener, who was at work in the 
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gsiden, and who kad long been eyeing 
them^ mpproached* He began to praise 
his carnattona, whidi he said were the 
finest in the county, and be pointed out 
his favoimtes. Hiere was the Prince 
Regent, and the Duke of Wellington, in 
full gloiy^ these every body knew; but 
beyond these, he had two superlative new 
fitvourites. One he called, The pride of 
HoUmd, or the great Van Thmp. TI^ 
other^ Theenvgof the ujortdf or the great 
panjandrum. Harry and Lucy did not 
much admire either' of diese. Van 7Voih|> 
they thought was of a dull colour, and 
the 'great panjandrmn had bui^t, and was 
fidUng to pieces in spite of his card sup^ 
port. Hany preferred some others. 

^^ That whidi yoii ave now at, master,'' 
said the gaideoeiv ^^is Davy's Ductess' 
of Bevonshice: that litde duchess was 
thought a great deal of some years ago, 
but she is quite out of fasfakm now.'' 

Harry did vlsA care for that, he liked her. 

'' Wha* does he say?" asked the deaf 
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gardener) Iwniiig to Lucy, and leaBing 
down that he might hear the mswer. 

^^ I say/' cried Harry, speaking loud in 
his e&i ^^ that I like my litde dnchess 
better than' your great panjaadrmn/' 

^^ Indeed!" said the gaidener, smiling 
in430oni. ^* Why, master, what yon have 
taken such a fancy to is not a carnation 
even^it is only a pink/' 

^< I do not «re,'* add H^ny, " what 
you <AlHt. I like it, whedwsr it b^ called 
carnation or piik." 

The gardener looked at him wtlb con- 
tempt. 

'^ Pray what i$ the d^renee betweenl 
them? -' eaid Lucy ; ^^ my mo&er has told 
me, but I forgettt" 

The gardener toid her, that one t^ief 
di&rente ili in ^e romofdness of the 
p^ate of eemations, and the jagged or 
ptnlbedie^eB of llie petals of. pinks. 

Lucy liked these edges, and she really 
thoif^t mmk of the ^inks prettier than 
thaicaisKtipiis^ She fold Hany so, in a 
low voice. ^^ But I am afraid," said she, 
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** that the gardener would deqiise me if 
he heard me say so/' 

^^ What signifies whether he despises 
you or not?" said Harry. "There is: 
nothing wrong in liking a pink better 
than a carnation." 

The gardener, who did not hear what 
was said, fancied that they were debating, 
whether they should ask for one of his 
grand panjandrums^, and he began to. say, 
that he was sorry that he could not oflfer 
this, he could not give this to any body. 

Harry assured him, that he need not 
make any apology, because they did 
not wish for them. ^ Piqued by Hany's 
indifference, the gctrd^ner named several 
lords and ladies, who. had admired his 
panjandrum above all things, and who 
had tried in vain to obtain it It was. a 
very great rarity, he said. Only two other 
people in England had a real pas^^ua- 
drum. 

Hany liked flppreis for being pretty, 
and did not c^re wh^er they were ram 
or not. 
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The' gardener did not believe him. 
So€& fkflefwardo he oflfeced Harry some 
piakSy ef 9t hind which he liked parti* 
edarly. 

" But, master, I can let joii hare them 
only upon oonditiaiy l^t you promise 
not to give any cattmgs or layers of them 
toi any one.'* 

Harry drew bade with disdain, and said 
he would nrake no sach promise* 

The gardener satd^ that unless he would 
he should not have the pinks. 

"Then/' saidf Harry, " I will do with- 
out them*" 

He ttuned off abruptly, and walked 
away,, hathxxcf stood still, and said, 

^* I believe we may have them, 
lifas. Eranddand told us we might have 
afl^ thing in tbii^ gardtti that we cboese ; 
and here sfa»: k? (xnamig back from A^e 
osesard^' 

"" Oh! that aker» die case^" said the 
gMdenetv witk i^ took of tome mortifica^ 
tion. *^ Then, master, yoo most choose 
wliatyoit wiU, to bi; nre«" 

VOL. II. o 
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Hany turned back, and walked com- 
posedly along the sides of the caraatipn 
beds, writing down the names of those 
he chose, on a bit of paper. The 
gardener bteathed freely, when Harry 
passed by the Panjandrum, and turned his 
back upon the Envy of the world. 

Lucy whispered to her brother, " Did 
you see how much he was afraid that 
you should have chosen any of those, 
that are really valuable; and why did 
not you?" 

'^ Because I did not like them, and I 
despise his mean reasons for liking theiti," 
said Harry, putting the paper and p^icil 
into her hands. " Now go, Lticy, and 
choose," 

Lucy, admiring her brother's indepen- 
dence, followed his example, and chose 
what she liked, without being influenced 
by the foolish wish of possessing what 
other people cannot procure. She did not 
choose either the Pride of Holland, or the 
Envy of the world. 

Harry was quite right to adhere to his 
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own taste: herci Ivas no trial of complai- 
sance oi" generosity. 

M rs« Frankland and their mother how 
returned from the orchard^ and Harry and 
Lucy gave Mrs. Frankland their list. She 
looked it over, said she thought they had 
chosen well, and had been moderate in 
their requests. She called to her gardener, 
gave him the paper, and desired him to 
have the plants in readiness at the time 
she mentioned. 

" Very well, ma'am,'* he answered, coolly 
looking over the Kst, which he saw was 
only of common flpwers ; but when she 
added, that he must also give some Dutch 
hyacinths, and tulip roots, the gardener's 
whole countenance changed, he exclaimed, 
^^ My Dutch tulips and hyacinths ! " and 
throwing down a hoe that he had in his 
hand, he walked off, muttering to himself, 
" that it was well his mistress's head was 
riot loose, or she would give it away." 

Mris. Frankland laughed good-humour- 
edly at his anger. She bore with him, 
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she said, because he was an old. and faith* 
ful servant, who had been long in the &• 
mily before she was married. '^ Though 
you might not think it," said she, '^ he is 
generous to his relations, of all that be* 
longs to himself, and covetous only of what 
belongs to the garden, of which he const* 
ders himself as guardian against his mis* 
tress's extravagance. But I cannot bear 
this sort of petty avarice and rivakhip 
about flowers, in persons whose «ducatioii 
ought to have raised them above such illi- 
berality. I have heard of a lady, who, 
when she was asked by a friend for the 
roots of some particularly fine flower, 
ashamed to refuse, yet unwilling to give, 
boiled the roots before she sent them, to 
prevent the posdibilily of their growing/' 

Harry expressed the greatest indigna-r 
tion against this meanness. 

They now entered the conservatories, 
and observed the flowers of a plant, which 
hung over the entrance of the peac^r^house. 
They looked as if they were cut out of 
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thick velTet, and were covered with honey. 
Their smell, which had been pleasabt at 
first, soon became disagreeable and over- 
powering. Mrs. Frankland told Lucy, 
that this plant is called Hoy a camosa; Hoy a 
from the name of Mr. Hoy, the gardener, 
who introduced it into England ; and car^ 
nosa from the fleshy appearance of the 
flower. She had planted it at the door of 
the peach-house, because it is there a useful 
guard. Wasps are so fond pf its honey, that 
they will, for this, leave untouched peaches 
and grapes. After they had seen the 
peach-house, they walked through the 
conservatory, where Mrs. Frankland pointed 
out a tree, called the Papaw tree, carica 
papaya^ which had been brought to her 
lately from the West Indies. The gen- 
tleman who gave it to her told her, 
that it will grow twenty feet in three 
years ; that its juice has the singular pro- 
perty of making meat tender; if the juice 
be rubbed on beef it makes it as tender as 
veal; and if an old fowl be hung on 
^trunk of this tree, it becomes, in a few 
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hours/ as tender as a young chicken* Tbis^ 
it is affirmed, is a fact, which hsgs been lon^ 
known to those who have resided in the 
West Indies. But Mrs. Frankland said, 
as she had not yet tried the experiment, 
she could not assert it to be true. 
. At this moment, Harry put his hand to 
the mouth of one of the flues or pipes in 
the conservatory, and perceived that warm 
air came through it; but Mrs. Frankland 
told him, that this air was not well heated, 
and therefore did not heat the building 
as it ought. She said, that a man was 
just going to alter, and she hoped to im- 
prove them. Harry beard his father talk- 
ing to this man at the other end of the 
conservatory, and he went to see what was 
doing. 

His father turned to him, and asked^ 
whether, if he were to place the pipe, he 
would put it at the top or the bottom of 
the building? 

^ Harry answered, " At the bottom ; be- 
cause I know that heated air is lighter than 
air that is not heated, and therefore, if it 19 
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let in. at the bottom of the building it will 
mix with the colder air, and gradually 
warm the whole house as it rises to the 
top. 

Ai^ Lucy walked on with Harry, she 
asked him how he knew that hot air is 
lighter than cold. 

" As you might know," said Harry, " if 
you recollect a diversion we were fond of 
when we were children, and which I should 
like this minute." He puffed out his cheeks, 
and blew through his hand, as he turned 
his face up towards the sky. 

^* Blowing bubbles, you mean!?' said 
Lucy ; ** but what then ? " 

" What do you think makes the bubble 
go up ?" said Harry, 

"It goes up, because it is lighter than 
the ain'^ 

** And how comes that? What is it 
filled with?" 

" It is filled with air from the mouth, 
blown through a tobacco pipe." 
. " Well, whether it is blown through a 
tobacco pipe or not," said Harry, " is the 
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idr from your mouth hotter or colder than 
tiie <Hiter air^ do you think, when the 
bubble rises?'' 

^^ Oh ! hotter to be sure ; now I know 
what you mean. The bubbles go up, be- 
cause they are filled with heated air. In- 
deed I might have known from this that 
heated air is lighter than cold air ; but I 
did not recollect it at the right moment 
I wonder how you came to remember it 
so well." 

, Harry said, that besides the bubbles, 
another thing fixed it in his mind. A 
thing which he had seen when she was 
away from home. A fire balloon, which 
went up because it was filled with heated 
air. He was one of the persons em^ 
ployed to hold the great bag of the bal- 
loon over a fire made of straw. " It was 
all flaccid at first," said he, ^^ as my 
father called the bladder which you may 
remember he showed us.'' 

"Yes," said Lucy ; "and if your balloon 
were filled with heated air, it would ex- 
pand> I know that" 
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*' Yes, but you do not know how it 
pulled," said Harry. " I feh it beginning 
to pull against my hands, as it filled out; 
and at last, when it was quite full, it pulled 
so hard that I could scarcely hold it But 
t was desired to hold fast, and I did, 
though my knuckles were burning. The 
instant papa cried * Let go,' we all loosed it, 
and up it went, to a great height, quite into 
the clouds. Oh, the pleasure of seeing it 
go up ! and the pain of my knuckles, 
which were all blistered, fixed the whole 
in my mind, so that you need not wonder 
at my remembering it." 

. While they were talking in this manner, 
their fattier was still speaking to the work- 
men about the stove of the hothouse. They 
joined him, and listened to what he was 
saying. The man was asking Mr, Frank- 
land, if he had seen the new method of 
heating houses, used in a neighbouring 
town. He had, and admired itf'. m4ch. 
It had been first attempted at the house of 
the gentleman by whom it had been in- 
Tented, which it warmed most Comfortably. 

d6 



58 

Then it was tried at the Counly lofir- 
mary, where it also succeeded to the satis^ 
faction of the medical men and the pa* 
tients. It was the invention of a gentle-^ 
man, who has for many years exerted 
his great knowledge of mechanics for 
purposes of domestic comfort; and who 
has, in the most liberal manner, devoted 
his wealth, his time, and his inventive 
genius, to public works, usefol to his na* 
tive town in particular, and to mankind in 
generaU 

At this moment they were interrupted. 
Some visitors had arrived, and they re* 
turned to the house. When Harry went 
into the room he saw ladies with no bonnets 
on their heads, and one with artificial flowers 
in her hair ; though not much skilled iu 
such matters, he thought this looked as if 
these people were not merely morning vi- 
sitors, but would stay to dinner, for which, 
^ Lucy knew by his face, he was very 
sorry. 

The next time they were alone toge- 
ther, in their mother's dressing room, ii^ 



jthe evening, after the company /were gone, 
Lucy asked her brodier if he had not been 
vunhappy all day since the time they were 
interrupted at the stove ; but Harry said, 
that, on the contrary, he had .been very 
happy ; and that he had heard several en- 
tertaiping things. 

^' At first," said he, '^ when I saw that 
woman, with the artificial flowers in her 
head, I thought it would be a company 
day, and that it was all over with us." 

" That lady was very good-natured to 
me," said Lucy, "in telling me something 
about the artificial flower which she wore. 
Did you observe it ?" 

" Not I," said Harry; " Yes, I believe 
I did see it ; it was like a lilac ; and I was 
glad it had no smell, for I dislike the 
smell of lilac in a room. But what did she 
tell you about it?" 

" That she brought it from Italy. She 
asked me to guess of what it was made^ I 
looked close, and I touched it, for she told 
me that I might. It was not paper, nor 
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aOk, not gauae, nor cambric : I could not 
guess what it was, though I had aa indi»- 
tkict leoollection of having seen som^hing 
Iflceit somewhere^ It was made of the 
cocoons of silk worms. In Italy you know 
they have great quantities of these — in the 
silk worm's own country-^ and it is well to 
make use of them, instead of throwing 
them away/' 

'' Yes," said Harry, '' if there must he 
artificial flowers, and I suppose thare must. 
That lady gave also an entertaining ac*^ 
count of some trayellers, who were stop^ 
ped hf banditti between Rome and Na^ 
pies." 

"Yes,". said Lucy, "and of the little 
girl who had her mother's jewels gi^en toher 
to take care of, and who concealed tiiem in 
her doll's cradle, and who kept rocking the 
cradle and talking to her doll all the time 
the robbers were searching the carriage; so 
that they never suspected where the jewels 
were, and went away without finding theoi. 
I do not think I could have had courage ot 
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fonence of mind to have done tbat I 
wish I could." 

A ^^ You do not know till you are triisdy 
whether you could oar not," said Harry. 

^^ But what was I going to say ? I can* 
not recollect," said Lucy, " Oh ! I was 
going to ask whether you heard what that 
lady told me about straw bonnets ?" 

" Not I," said Harry. « I heard her 
beginning to say something about the price 
and the fineness of bAts. Women's business, 
thought I, to which I need not listen." 

" Yet it was worth hearing," said Lucy; 
" though it was about bcmnets, gentlemen 
listened as well as ladies." 

•' I am ready to list^i now," said Harry. 

** In the first place, Harry, do you know 
what Leghorn bonnets are?" 

** Yes, I believe I do» A sort of straw 
hats. I know the things when I see them," 
said Harry. 

" Very well ; and you must know, too, 
that ladies think they are much better, be* 
cause dearer than others," said Lucy. ^^ No, 
I mean much dearer, because better." 
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"Which is it? Are you sure/' said 
Harry, laughing. 

"Quite sure," said Lucy. " They are 
really better; they wear much longer, and 
bear wetting and crumpling. They are 
Mj/&»Ve/^ better.'' 

" You know best. I am satisfied," said 
Harry. " That is settled ; they are dearer 
because they are better. Go on." 

" And they must be much dearer than 
the common straw bonnets, which are mad<g 
in England, you know, because they are 
brought from a great distance, from Italy." 

" Aye, from Leghorn, I suppose, from 
their name," said Harry. 

•' Yes, at Leghorn first, I believe, and 
for a long, long time, hundreds of years, 
I dare say ever since such hats have been 
worn, people never thought of its being 
possible to make them anywhere but in 
Italy. The straw is plaited differently, 
and they thought that sort of straw could 
be got nowhere but there. In short, they 
never thought of looking or trying what 



68 

they could do till lately. But now people 
Iiave found out, first in America, I believei 
then in England, and at last in Ireland-—- 
poor Ireland 1 — they have found a sort, of 
grass, the straw of which will do, and they 
have learned how to plait it as well as they 
^plait it in Italy. That lady showed us 
two bonnets, her own and her daughter's ; 
her own she brought from Italy, and her 
daughter's was made in Ireland, and, as well 
as I could see, the Irish one was the finest 
of the two. And much better judges than I 
am, and people who looked through spec- 
tacles, and held magnifying glasses to 
them, said the same. Several ladies in 
Ireland, as she told us, have taken a great 
deal of pains to teach poor girls this straw 
manufacture. One lady, who learned how 
to do it herself, from some directions in a 
common newspaper, set to work, and tried 
experiments." 

" Sensible woman P said Harry. 

" And good," said Lucy, " for it was to 
do good. And, after a great many trials^. 
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she made a bounet firom the veiy begin^ 
ning, with her own hands, from the first 
pfrepafing the straw to the finishing ; and 
she won the prize for this, the best that 
ever was made, I believe.'' 

" Oh ! now, Lucy, do not go too far. 
How do you know ?** said Harry. 

*^I tell you just what was told me,mydear; 
lltat a person who saw it, and compared it 
wiA one which had been sent from Italy", 
to some French princess, lieclared that the 
Iridh hat was foil as good as the finest of 
fine Leghorn hats, which cost fifty guineas. 
And this Irish hat was made of a ver^ 
common grass, called crested dogs-tail*, 
which grows even on bad ground. Its 
flower stalks are so remarkably harsh and 
tough, that cattle will not touch them, 
though they will eat the dry stalks of many 
other sorts of grass. But these remain all 
winter in the fields useless ; and they are 
called in Irish traumyeens. When a thing 

* Cynosnrus cristntus. 
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is irdrthnothii^, the Irish say it is not worth 
^trawmfeen. But now tmwnyeens are made 
good for something, and for a great deal 
too." 

" Would you know the grass if you 
were to see it?" said Harry. 

^* Yes," said Lucy, " I know it very 
well, and I will show it to you the next 
time we are in any field where it is." 

" Do," said Harry. " I like the woman 
wfio stuck to the bonnet till she had suc- 
ceeded." 

" She succeeded in doing a great deal 
more than making one fine bonnet. That 
woidd have been no great matter, only in- 
genious," said Lucy ; *^ but I will tell yon 
much more, and much better. This kind 
lady taught several poor Irish girls to make 
these hats ; and two, not older than four- 
teen, working in their own cottages (ca- 
bins they called them), made in one year 
twelve bonnets, and besides they did all 
the work that was wanted in the house 
as usual. Their twelve bonnets were sold 
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for a guinea a piece. A great many 
such have been bespoken, and are to be 
sent over to .London. The children of 
those poor Irish, who, as you know w^ 
heard, were almost starving last winter, 
have now one good way, by which they may 
earn guineas for their fathers and mo- 
thers." 

" That is good indeed," said Harry. 
^' I am sure that woman who made the first 
bonnet, and taught them all, must be glad," 

" Yes, I am sure I should, if I were iij 
her place," said Lucy. " And, Harry, 
mamma told me, that if I can learn to do 
this plaiting, I may teach it to our poor 
widow Wilson's daughters. To-day I saw 
a little bit of it, which the lady, who told 
us all this, brought in her work-bag. She 
let me undo a bit of it, to see how it was 
done, and she gave us some straw, and we 
began to try." 

*' Now I know," said Harry, " why you 
were all plaiting straw so eagerly. I could 
not think what had seized you, when 
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I saw you aU so busy witii straws when 
I. came back from playing. But now, 
Lucy, to go to another thing, for we have 
said enough about this — did you observe 
the old gentleman who sat in the arm* 
chair by the fireside ?" 

^' The same gentleman, whp, the first day 
at dinner, talked of Wedgwood's ware, and 
of vegetable pie dishes?" said Lucy. 
"Yes, I saw him, indeed. He took a 
great quantity of snuff, and I could not 
bear—" 

^*What?" 

" It. Oh horrible, Harry !-*-his pocket 
handkerchief—" 

" I did not see it," said Harry. 

" I am glad of it," said Lucy. " I do 
not like him." 

" You do not like him ! my dear. I as* 
asure you," said Harry, ** he is a very sen-- 
sible man ; for I heard him talking to my 
father and Mr. Frankland about stoves, 
and flues, and fire places, and hot air." 

u Very likely," said Lucy ; " but I wi^h 
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that he had not had thoae two great 
streaks of snuff along the wrinkles of his 
waistcoat" 

" Never mind that," said Harry ; ** I 
want to tell you something entertaining he 
told me/' 

*^ Well, do then, I would rather hear it 
fimn you dian from him," said Lucy. '' I 
hope, Haity, you will never take snuff." 

** No, no, my dear; no danger." 

*^But when you grow old, my dear, 
great danger. So many old people do, 
and young too. Now I will tell you the 
names of all the snuff takers I know." 

"No, no, no! my dear Lucy," said 
Harry, stopping his ears, " pray do not; 
but let me tell you about a little bird." 

"A little bird — oh I that is another 
afiair — I thought you were going only to 
tell me about stoves. What about a little 
bird?" 

^^ It was about stoves too," said Harry; 
" you must hear that, before you come to 
the bird. Do . you recollect, some one 
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said, tliat there was a disagrreeadble smell 
from a stove ia the passage," 

<' Yes/' said Lucy^ " and the people faje* 
gan to debate whether it was a smell of 
smoke or of bomt air." 

''Then it was, that my old gentleikMtfi 
asked if they knew what is meaiit by burnt 
air^ aad he b^^aA and told of a doctor* 
somebody, who tried some exp^iooents to 
determine whether heated ircm gives out 
any iSung unwholesome to air, that passes 
over it, or whetiiet* it takes any thiqg away 
from i^ so as to make it, in short, mifit for 
our breathing." 

'' So he took a bixd, I suppose^" said 
Lucy. 

'' St^, stay; first he took a smatt cube 
ofiroaiy a&d heated it to a great heat: I 
am Sony I forget the degrte," said Harty. 

"Never miadi" said Lucy, *^get on to 
thebird." 

''And he. put it into an eshauiied re- 
ceive," said Hairy. 
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'* The bird?" said Lucy. 

"No, my dear, the cube of iron. I 
wish I had • never told you about the 
bird." 

" Well, well, I will not be bird-witted," 
said Lucy. " Papa, you know, told me, I 
was bird-witted once: but, Harry, I beg 
your pardon. Now, tell me; he took a 
small cube of iron, and he put it into an 
exhausted receiver." 

"Yes," said Harry; "he placed the 
cube of iron so that whenever he let ia 
air, it should all pass through a hole in the 
hot iron." 

" You never told me of any hole in the 
hot iron," said Lucy. 

" There I was wrong," said Harry ; " I 
should have told you, that he had made a 
hole through the iron cube ; then he let 
the air into the receiver, and it passed 
through and over the heated iron; and 
when this receiver was filled with this air, 
he put a little bird into it, and it breathed 
the air without seeming to be in the least 
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hurt, or showing that he felt any difference 
between it and fresh air." 

" But the bird could not speak," ^d 
Lucy; "and we are not sure it liked it." 

" Not sure, certainly," said Harry; " but 
now listen to the next experiment, and you 
will find what happened. The man made 
the same experiment with a cube of the 
same size of heated brass, and put the 
same bird in the same receiver, after it had 
been again exhausted, and filled with air 
which had passed through and over heated 
brass." 

" Well," said Lucy, " and what hap- 
pened?" 

" The bird died," said Harry, " in a few 
minutes." 

: "Poor bird!" said Lucy. "The man 
was very cruel ^ I mean the experiment 
was cruel." 

"No," said Harry, "because he tried 
the experiment for a good purpose, to save 
the lives and health of human creatures." 

"Th« was good," said Lucy; "but I 
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dusk he might have tried the etperimeal 
as well without killing the bird. He should 
\Mre taken it out, when he saw it gieping 
for breath, as I am sure he did before it 
died. And he should have let it reeover 
in the fteak air." 

" Certainly,** said Hany^ " it wto cruel, 
as you say, to kill the Inrd, because it was 
unfteeessarjTk But, ^ut&pi that H^stake 
was not it a good experiixieQtr' 

She^mitted that it was a good ^pen^ 
ment; but she obtenred, that the lun^ of 
birds and of human creatures are diffet^att^ 
and she thought it not quite a certain proof, 
that because a bird cannot live in itad^ or 
such air, that thttefore it must neceka^y 
be unwholesome for human creatur^ck Hisr 
metjheiv to whom she appealed, thought 
tfaia was tme> and sp did Hany. 

'^ How much we have had to say and 
thiak idf from, i^rhat passed toKlay>'* said 
Luey*. "Afid^holnFiBaiiyourt0«Ki£ii^attdb 
entei^eiiiiiig stoites Mile hwtA in convcnah 
tiom though we were ao veied at being 
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interrupted when the Tiintors first eame 
in!" 

'' Y«b/' mid Heny, «' I tiibught of that; 
and tbou^t bow right mj fadier was, in 
leil]]^ mc^ 1|[«t we may often leam as much 
from <2on¥ei*sa4on as ifom books." 



A aoATiHTG {Mkffty was proposed by Mr. 
Franj^oid) oa the third and last day of 
their vkit, and Hany and Lii<y were in- 
i^9ted to be of diis party, at which they 
much rejoiced. They had never been in 
any iboat. "Thrn had not a «aiiiy it Was to 
be Towed with -osws. Th^ walked down 
to the sidieof 4he #ivier, whieh ram through 
the giBounds, «and tbey found the boat in a 
litfle crecdc, «Gored to tt post in the bank. 
Lucy 'thought it a litde dai^rous to walk 
over the board that was laid from the knd 
to *lke edge <iff ^ the beat. One of Ihe boat- 
men would hsEve/taken her I7 die^aarm^li^t 
as fihe saw fiaixy walk on fearlessly, she t^ 
lowed ^dHnrt assistanoe. They w^e de- 
sired to'sit down as ^soob as 4faey were In 
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the boat, and something was said about 
trimming it. How, or why, a boat was to 
be trimmed, Lucy could not guess, and she 
was curious to see what would happen. 
Nothing happened, but that erery body sat 
still in their places, except one of the 
men who was to row, and who« stickingr 
his oar i^inst the ground, pushed off 
from the shore. Then crossing over Lucy's 
head with his oar, and bluntly saying, 
" By your leave, Miss,** he succeeded in 
getting the boat out of the little creek, in 
which it had been moored. 

Now they were fairly out in the river, 
and all the boatmen began to row, ex- 
cepting one, who sat at the end of the 
43oat, watching the way it was going, and 
guiding it by me^ of the rudder or helmy 
of which he held the great handle under 
his arm; 

After they had rowed a little way this 
man made one of his companions change 
places with another, who ivas much 
heavier; and' then seeming satisfied, said, 
^^ She is well trimmed now*" Lucy perr- 
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ceived that she meant the boat, and now 
understood, that by trimmed, he meant 
that the weight on each side of the boat 
was balanced. 

All was new and amusing to Lucy ; she 
listened to the sound of the oars, and 
watched the sparkling drops, hanging 
from their edges, as the men lifted them 
from the water.- They raised them out of 
the water, not edgeways; but with the flat 
part, or blade^ horizontal, as you would 
raise a spoonful of any liquid. The use 
of this, as Harry perceived, was to di- 
minish the resistance of the air againist 
the oars, as they were moved forward, in 
order to replunge them in the water. 

His father. told him, that this motion is 
called ** feathering the oars." 

"Now I understand," said Lucy, " that 
verse in the song of the jolly young water- 
man, which you used to sing, papa :" 

" Did you not hear of a joUy young waterman. 
Who at BlackMars used for to ply ? 
He feather'd his oars with such skill and dexterity, 
Winning each heart and delighting each eye." 

e2 . 
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As they rowed along, they saw it pretty 
villa on the banks of the river. Lucy snd^ 
denly started up in the boat, and asked 
Harry if he should not like to live in that 
beautiful place, wil^ the gay veranda*'" 

^' Sit still, tny dear," said her mother; 
"for if you overturn the boat, you wfll 
never live anjrwhere." 

Effectually t^ukted by this mggestion^ 
Lucy sat down instantly, and q«te still, 
silently enjoying tke fineness of the day^ 
and the pretty prospect of houses, gardens, 
parks, and woods, as thcjy rowed on, and 
observing the reflection of the trees and 
buildings in the clear river. A bird, with 
white out-spread wings, was skimming 
over the water, which Lucy wanted i&arry 
to see ; but he, dose at his ftttfa^'s elbow, 
was intent on hearing what Mr. Prank- 
land was saying of some ibreigners^ who 
had lately been at hk house, in the 
course of a tour they were making 
through England. He had taken them 
out boating ; and in gomg down this part 
of the tiver &ef had been particoiarly 
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staruck, not merely with the picturesque 
beauty of the scenery, but with the appear- 
ance of weakh, comfort, cheerfulness, and 
elegance in the residences of our English 
gentry. The great territories and palaces^ 
as they called them, of our high nobility, 
did not surprise them so much as the vast 
number and variety of the lawns, and plea- 
sure grounds, and parks of our country 
gentlemen. One of these foreigners was 
French, the other, Italian. In Italy, there are 
fine places and fine' gardens belonging to 
the nobility, but none of these comfortable 
habitations, fit for persons in the middle 
ranks of life. The Frenchman said, that 
these country houses were amazingly dif- 
ferent firom the comfortless chateaujt in 
France. They had paid visits to several 
of our country gentlemen, and liked their 
mode of living so much, that even the 
Frenchman protested, that if he had not had 
the honour of being bom a Parisian, he 
should prefer the lot of an English country 
gentleman to that of any other being in 
the universe. The Italian was further 
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struck by the liberty enjoyed, and the 
equal justice done to all, as far as he coiild 
see, in England. He found, that many of 
our most distinguished men have made 
their own fortunes^ many risen by their 
own talents and exertions, from the lower 
ranks of life. H^ found, that in this coun- 
try, though birth has great advantages, 
education does more ; and industry and 
genius have the road to fame, and wealth, 
and honours, open to them ; he would, 
therefore^ as he declared, rather have beenf 
bom in England, even in a lower rank, 
than in the highest class in any country, 
where such, equal laws, and liberty, and 
such strong motives- for exertion, are not to 
be found. 

Harry understood all this, though it 
might seem a little above his years, and 
liked it the better, perhaps, on that ac- 
count; besides, he enjoyed the praises of 
dear Old England. 

There was in the boat a sailor, who was 
now called upon to sing for them, as he 
had a good voice, and knew many sailor's 
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songs; and there was a boy who played on 
the flute. This boy was Scotch, and sang 
for them several pretty Scotch boat songs. - 
The smging was interrupted by the man 
at the helm calling out rather imceremo-* 
niously to the boy with the flute, bidding 
him have done with his noises for they had 
something else to mind now. They were 
coming, as he said, fast upon the weir; and 
the men, who had been resting upon their 
oars, letting the boat float with the cur- 
rent, while they listened to the music, 
now began to row across the stream, which 
was carrying them forward with increased 
velocity.. Lucy imagined there was some 
danger, but what it was she did not know, 
for she had never seen a weir, nor had 
Harry ; nor, if he had known, was it any 
time for talking. All were silent. The 
man who steered seemed intent on pass- 
ing quickly through the current, and all 
hands joining in the pull, they reached 
and brought the boat safely into a little 
oreek, where they moored her, by throw- 
ing a rope from her round the stump of a 
tree. 
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Whesa they were all safely lodged on the 
bank, and while the boatmen were wiping 
their fOTeheads, Harry inquired if there 
had heea any danger, and aaked what was 
meant by the weir. Mr. Frankland said^ 
he would show it to him soon, but they 
could not see it from the place where they 
were standing. They walked on a little 
way on the shore, and presently heard a 
sound, as of waters falling, but still could 
not see from whence the sound came. It 
became louder and louder, as they ad* 
vanced, till, having passed the overhanging 
branches of a willow, which interrupted 
the view^ they saw what caused the noise 
of falling waters. The stream was rushing 
down a step, formed by a long ridge or 
dam, which lay obliquely across the river. 
This ridge was the weir, and there might 
have been some danger if the boat had 
been carried too near it, by the force of 
the current. 

They were now to walk on to a place, 
where they were to get into another boat, 
on a canal. As they passed along the 
bank, opposite to the weir, they had a full 
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view of it, €ts the waters, arching over its 
rounding brim, formed a length of low, 
white, and greenish easeade, sparkling in 
the sun, and by its fall indented with 
changing lights and shades. * While Lucy 
watched and admired these^ Harry inquired 
what was the use of this ridge, or weir, 
which he saw was not a natural step in 
&e bed of the river, but which seemed to 
be built of mason- work, for some particu- 
lar purpose. 

Mr. Frankland directed his eyes to a 
mill on the bank, and told him, that the 
use of this weir was to dam up the river, 
so as to secure a constant supply of water, 
and to give a fall sufficient to keep the 
wheel of this mill in motion. Harry 
wished exceedingly to have a nearer view of 
the water- wheel and of the mill. Wind- 
mills he' had seen and examined, but he 
had seen watermills only from the road. 
Mr. Frankland said, it would not take 
tb^n above half an hour to walk to the 
Biill and baek BgeAuy and was willing to 
grant Harry's request; Mrs. Frankland did 
not like to tefuse h4m, yet she seemed 
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doubtful; she looked at her watch, fearing^ 
that they should scarcely have time; she 
said, that she was anxious to be home in 
good time for dinner, because she did not 
like to keep an old friend waiting* How- 
ever, if the mill could be seen in half an 
hour, there would be time ; she promised ta 
wait for Harry ; and his mother said that 
she would sit down on the stump of a tree^ 
and make a sketch of the pretty situation 
of the mill, while he went to look at it. 
No sooner was permission granted, than 
Harry darted off, and was sure he should 
be back again in less than half an hour. 
But time passes quickly when we are 
amused, and when we are following our 
own particular tastes. First, tiie great^ 
water-wheel was to be seen, with all its 
vanes, and he stood observing how the 
water turned it. It was, as^^the millwright 
who came out to them said, an overshot 
wheel. Then it was to be explained to 
Harry, what is meaat by nn overshot wheels 
and the difference between this and an 
undershot wheel. This.)vas a mill for 
grindiujg^ corn: he had seei^ flour mills: 
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tunned by wind^ and as the construction of 
Ae mill work was, as his father told him, 
nearly the same in this as in those which 
he had seen, there was no occasion to go 
oTor it. Indeed, he would have returned 
directly, but that he wanted to look at a 
crane, which was used for lifting up ..tbe 
sacks of com from out of the boats, to the 
graiiary in the upper part of the mill ; and 
for letting down the sacks of meal, when 
ground. Harry thought he had been but 
a few minutes looking at this, and a few 
more minutes were spent in seeing a sack 
drawn np, and five minutes more. in exa* 
mining the motions of a certain bolting 
(HT sifting machine, the operation of which, 
whai explained by the overseer, particu* 
larly delighted him; 

The overseer showed him, that though 
the wheat, when it had passed through the 
mill stones, came out crushed or ground, 
yet tiiat the finer parts were mixed with 
the. coarse flour, as well as with the bran, 
or outer coat of the grain. In this state it 
was first iq>read out. on a loft, in order to 
cool, and then it was poured down through 
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a wooden fimiieli or h^pper^ arte die upper 
end of the bolting machine. This was a 
long hollow cylinder, snrroanded with a 
sort of net work of wire, resembling ganxe, 
but of diree different degrees of fineness. 
It was fixed in a sloping direction, and the 
overseer having kindly stopped the motion 
of the machinery, showed Harry, that within 
the cylinder there was a frame woric of 
brushes attached to a small iron axis, which 
passed through its whole length. The 
overseer, by pulling a cord, set this iron 
axis again in motion ; and Harry perceived 
that the flour, when rapidly whisked round 
by the brushes, was forced out through the 
meshes of the wire ; the finest flour passii^ 
through the upper and closest division of 
the gauze ; and so on, till nothing remained, 
but the bran whf ch fell out at die lowest end 
of the cylinder. Each species of flour was 
received in separate boxm^ from wheiKoe 
they were taken «way in sacks, according 
to the various uses to which they were to 
be applied. The finest flour being em- 
ployed in making the whitestisort of i)read, 
or in pastry; the coarser in household 
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biesd, and the bran in a^iiety of domes- 
tic purposes. 

Highly inierested with what he had Been, 
because the patient overseer had made him 
comprehend it thoroughly, Harry hastened 
back to his mother, and was notalitde 
astonished to find that they had been away 
an hour instead of half an hour. 

Mrs. Frankknd, however, who always 
hoped the best, said that they could make 
up for lost time, by walking quickly to the 
jdace wheste they were again to get into a 
boat 

<' Quick time! March!" said Mr. Frank- 
land, and on they marched, in as quick 
time as they could, till th^ reached the 
canal — a long level stripe of still water, 
wliioh, as Lucy said to Hany, looked no 
better than a broad ditdi full of. water. 

She saw nuiny large boats on this canal, 
loaded with coals^ others with goods of 
various soits, and some crowded with 
pesple. To her mortification, they were 
to go on in oise of the canal boats ; and 
Amfy ihey now weirt, nor was there any 
plea»iit sound of oars. Instead of being 
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rowed by men^ this boat was drawn on by 
a horse, who was fastened to it by a long 
rope, and who, walking oa a path on the 
bank, the trackway as they called it, 
tugged on with his head down, and as 
slowly as his feet could step. Lucy 
thought he looked quite stupified, and as 
if he was walking in his sleep. 

" Why do people make canals, papa?" 
said she. 

He explained to her, that canals are 
made to supply the want of rivers, where 
they cease to be navigable, or in places 
where they do not naturally flow : he said, 
that canals are extremely useful for carry* 
ing easily, and cheaply, heavy goods, and 
numbers of passengers. 

Harry supposed, that canals could be 
made only through flat countries, and in 
ground that was quite level. But his 
father told him, that they can be carried 
through ground that is hot level. 

"And how do they manage," said 
Harry, " when they come to hills, be* 
cause water cannot go up hill; we could 
not, I think, go safely in a boat down hill. 
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or down steps : yoii know we were obliged 
lliis morning to get out before we came 
to that ridge, that little step in the river, 
the weir/' 

** Yes," said Lucy ; " one of the boat- 
men said, and my own sense showed 
wie, that it would have been very danger- 
ous to attempt it; the boat would have 
pitched forward, and filled with wieiter, 
and we should all have been drdwned." 

^^ Then how do peopled mado^ when 
they come to iineven ground ?"v repeated 
Hany^ "Perhaps they do as we hav€ 
done to-day, get out, and walk till they 
have passed over the hill, and then take 
tb the water again/' 

" That was the case formerly," said 
his father, ^* and is still practised in some 
places ; for instance^ in America, and even 
in' this country, in some of the fens of 
Lincolnshire, they not only are obliged 
to get out of their boats, Harry, and walk,: 
b:ut must carry their boats along> 'with 
them, over land, or over marsh, from one 
place where* the canal stops to anoth^, 
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wlieie die ground, being neariy lev^, it 
can go on; but this is inconveoient, 
Hany, even to passengers, and consider 
what it must be where heavy loads sore to 
be carried." 

<^ Very inconvenient," said Hany. "Then 
I snppose people take great care, in ,the 
first place, to choose the most level parts 
of the country, for their canals, and to go 
round die hills, instead of going over them." 

*^ True," said ius father, ^' but some- 
times they cannot go round them : what is 
to be done tiben, Harry?" 

^^ I see nothing that can be done, but 
to cut through them, as we saw one of 
the hills we passed over in our journey, 
ndiere, from the height of the banks, it 
afjpeared to have been cut down several 
feet, to let the moad go through : the same 
must be done, I suppose, for canals, and 
wheie great stones, or rodcs, come in the 
way, these must be blown up with gun- 
powdei^ as we saw men blasting away a 
mck, where ihey were making a new 
toad. Then the rubbish, and stones, and 
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eailh, must be carried away, and a level 
bed left for the canal." 

^^ Must is a word easily said, Harry/' 
observed his father ; ^^ but all this dig- 
ging, and blasting, and carrying away of 
stones and earth, is extremely tedious 
and expensive ; so much so^ that it would 
be impracticable to have carried canals 
across parts of the country, where they 
now go, if it had been necessary to make 
the whole bottom, or bed of the canal, 
upon one level. The difficulty is obviated, 
by means of an ingenious contrivance, 
called 9i lock. We shall come to one 
on this canal soon, and then you will see 
how it is managed, that we pass over 
inequalities of ground, without being 
obliged to get out of the boat, and with- 
out danger of its being overset." 

" That is the best of it," said Lucy. 
*^ Is it quite safe, papa?" 

" Quite safe, my dear : if your eyes 
and your ears were shut, you would not 
perhaps know, that you were passing 
through a lock." 
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Harry determined, however, to keep his 
ears and eyes well open. Presently they 
came to two lai^ wooden doors, which 
would have stopped the way across the 
canal had they been shut, but they were 
open, and flung quite back. Their boat 
passed on between the doors, without 
their feeling any difference in the motion, 
or perceiving any change in their posi- 
tion. The doors were then closed behind 
them, and they found themselves in a sort 
of box, or reservoir, filled with water, 
just large enough to hold their boat with- 
out stiriking against the stone work on 
each side, or the wooden doors at each 
end. There were two doors, opposite to 
those through which they had entered; 
these they found shut; but a sluice or 
sliding door was immediately after their 
entrance drawn up ; and this gradually 
let off the water that was in this basin, 
or reservoir, and the surface of the water 
gently sunk, sunk, sunk down, with the 
boat upon it, with an imperceptible mo- 
tion. Lucy could, as she said, only know 

V 
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that they had mored, by seeing the height 

above, and observing, on the stone sides of 

the lock, the marks of where the water had 

been on their entrance. They continued 

thus gently sinking till they came to the 

level of the water in the canal at the 

e^er side of the gates, through whieh 

they were now to pass; When it came 

f o this level,' the men opened the gates, 

and the boat was drawn out, and went 

on without difficulty on the canal. His 

father bid Harry look up to the part of 

the canal, where they had been before 

they entered the lock, that he ittight 

liee the height from which they had 

sunk. 

** Now, Harry," said he, " tell me how 
it happened, that when we first came into 
the lock, we found the water in* it upon 
a^ level with the water in the canal above, 
on which we had been going ? " 

Harry answered, that he supposed,- that 
before they had come up to the lock, 
men had opened the great gates, and had 
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let the water from the canal rush into the 
reservoir till it rose to a level. 

^* Not the great gates, Harry/' said his 
father : ^^ the rush of the whole body of 
water from the canal would be too violent. 
Think again."" 

Hany thought again, and said he sup- 
posed there were small sluices, on the 
side of Ihe lock, next the upper part of 
the canal, similar to those next the lower, 
which he had seen opened ; and he sup- 
posed that these sluices had been opened, 
before they came up to the lock, and had 
gradually let the water in. 

His father told him, that this was exactly 
what had happened, and reminded him 
of a whistle, which he had heard, from 
one of their boatmen, some time before 
they came to the lock, which was the 
signal for the man at the sluice to open 
it, and get ready the water for the com- 
ing boat. 

Harry was much pleased with this 
most ingenious contrivance. ^^ It seemed 



93 

90 easy," he said, ^' tiiat he bought evea 
be might have inTented it" 

^' This is the case widi almost all gmd 
iavesitiaas/' said his father. 

'' How nicely and gently we sank doim, 
down, in the boai;," said Lucy, " on the 
kvel water in &e lock, while it was flow- 
ing out. As my father said, I am sure, i£ 
my eyes had heen shut, I should not have 
perceived that we were going down. What 
a4i^lii we sunk! What a step tiaat would 
have been, Harry! for a boat to come 
down: impossible, without a lock; but if 
you can go up and^own stairs in canals*^" 

'^ Stairs ! I do not know that," «taid 
Harry; ** but one Btep, eertwnly." 

Her fisitber told LHcy, that he had 
seen, in Scotland, on the Caledoman Ca- 
nal, seven or eiglit locks, immediaAdif 
feHowiog teach other; and the feople 
of the tsountry caQed these Neptum's 

Mr. Frankland was glad t6 see tlM 
Horiy anddjucy had beooi so muc^pfeased 
with the Seek, 'OS it was lioor die puqwse eiT 



94 

showing it to them, that he had come home 
by the canaL Soon after passing through 
the lock they landed by the side of a road, 
where their carriage had been appointed to 
meet them. Mrs. Frankland rejoiced' to 
see it ready waiting for them, and s^in 
she looked at her watch, as if afraid they 
should be late. 



Late they certainly were, and very late ; 
and cross, and very cross was the old gen- 
tleman, who had been kept waiting and 
starving, as he said, an hour and a half be- 
yond the regular dinner time. Mrs. Frank- 
land bore all he said, and all he looked, 
with such gentleness and good-humour, 
that . Lucy wondered how . he could con- 
tinue angry. She thought, however, that 
he must be terribly hungry, and that when 
dinner came, and when he had satisfied 
his hunger, he would grow good-humoured 
s^in. No. At dinner he grew worse 
and worse. Every thing was wrong. The 
fish wa3 overdone, and the vemson was 



over^roasted ; and some fault he found 
with every one of the many good things, 
which Mrs. Frankland, with persuasive 
words, recommended. 

" Try this, my dear sir, or try that." 

But nothing he tried would do. Mrs. 
Frankland looked sorry, and still kindly 
soothed him ; but at last he said some- 
thing very provoking about ladies never 
being punctual, and seldom thinking of 
their absent friends. Harry could not bear 
this, and his natural bashfiilness quite 
conquered by indignation, he called out in 
a loud voice, 

"That is very unjust!" 

The old gentleman looked up from his 
plate at Harry, whose face was red all 
over. 

"Well done, my little turkey-cock!" 
said he, half laughing. " What have you 
to say or to do with the business?" 

" Only that it was all my fault," said 
Harry. 

He explfdned, and said, that he had 
staid too l(»g looking at a mill, and talk- 
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ing abovt an ondersliot and ovenAiot 
wfaeeL 

'^ Mighty well fisr yoa and jour mill," 
said the old gentleman^ in a tone between 
pleasantry and Teproach; ^^ but pray, 
ycnmg gendemin, wiiat was that jou said 
about ^ Very unjust?''' 

^^ It was unjust to say that ladies never 
think of their absent fri^ads, sir/' replied 
Harry ; ^^ because Mrs, Frankland, who is 
a lady, did think of her absent friends, tnd 
of you inpaarticidar; for she was veiy anxi- 
otts to get hoflEke in time, lest you should 
be kept waiting for dinner, which she said, 
sir, that you do not like/' 

" Who does, «ir ?" said "the dd gentle- 
man, now joining in a laugh. ^ But since 
it was all your fault, I must be satisfied, 
and must be obliged to Mrs. FranUand for 
her aoKiefy dbout me. TShb hare is veiy 
tender, and ncrt ^o^er-roasted, wMch, eon- 
sidering all ithingB, is wonAeriul. Mrs. 
Frankland, let us make up our quarrri by 
disliking a glass «f wne togeAfer." 

Mrs. Frsaidand's good lemper nsd 
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sweet ^smile ccwquered him. His fore 
fieadunwiibkled, andhe became qtdte good- 
humoured, and talked of old neighbours, 
and of his good* old friend Mr. Wedg- 
wood again; and of the Stafibrdshire 
canal — the Grand Trunks as he called it 
— of which the late Mr. Wedgwood was 
the first {iroposer, and which has enriched 
so many indiyiduals, who had shares in 
the original undertaking. 

After dinn^y whai the ladies left the 
room, Harry foUowed them, for he did 
not understand what was saying, about 
shares in mvigatim, and the interest paid 
upon them. While the ladies were drink- 
ing coffee, the conversation turned upon 
the cross old gentleman, and bore rather 
hairdly upon him; one lady in company 
declaring, that she thought Mrs. Frank- 
land had been too kind to him ; that, for 
her part, she shpuld not, had she been in 
Mrs..Frankland's plac^, have thought her- 
.self bound to submit to his rudeness, or to 
bear his ill-humour. She w^t on to laugh 
at him for his epicurism. 

VOL. II. F 
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But Mrs. FriuUdand 8tq[qped her. Sbe 
said, that she was muchJattached to' ibis 
geutleman»; that he wte a&t)ld friend of 
her husboifd'sy and of hts family^ and had 
loQg i»hown them kindness, :fbr whidi she 
felt gratefal; and. that the only way in 
which she could prove >her gratitude was 
by trying to make him comfortable and 
happy in his declming years, which could 
not be done witho^it bearing with his 
little foibles. His real beneyolence, and 
excellent sense and information, made 
amends for them ; his pettishness was 
soon over, and his kindness <X heart 
always remained. 

Lucy, admired and liked Mrs. Franl:- 
land for speaking in this^ manner. She re- 
solved, that, when she greW up, she would 
be equially good-tempered, and would 
b^r with the fdibles of old. friends, eveh 
if they happened to be a lit^e cross. 
Above all, she resolved that she would 
be as steady as Mrs. Frankknd, in de- 
fending them in their absence. 

In the evening, after the old gentle- 



majD had ti^ken kis flap/ ehd was- sittkig 
in his arm chair, by the fire side, he 
caught hold 'of Harry's arm^ as he was 
passing, and said to him in a gruff, bnt 
good-natored tone — 

^^ Tell life, little man, why you are so 
curious about mills? Ai^ you to be a 
miller, or a miUwiftght, pray ? Or what 
areyou to be?^' - 

Hatty, who generally understood whirt 
was said to him quite literally, answered 
gravely, that he^beHered he was not to 
be either a millwright or a miller: that 
he did not yet know what he was to be ; 
but, whatever he was to be, it could do 
him no harm to get all the know- 
ledge be could. And he .wished to 
learpall about mil^ls$ because it entertained 
him. 

" And what do you know about them?" 
said the g0titletna|i. '^^Can you tell me 
what keeps a mill going?*' 

'^ Wind keeps a iPv^indmill going,". re- 
plied Hany^i /^ aad water a watermill. 
There are other kinds of mills, which 
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are kept going by horses, mid acme tire 
nhoved by men, and many by steam/' 

" Upon my word, you know a yaet 
deal," said the gentleman. 

" No, sir, I know Very litde,** said 
Hany, bluntly, and looking ashamed, and 
not well pleased. 

" Well, I will not affiront you any more 
by flattering you, since I find you do not 
like it,'' said the old gentleman. ** Come," 
added he, drawing Harry towards him, 
" we shall be good friends yet, ybu wfll 
see. I saw you playing with my grand- 
son at marbles yesterday. Do you kn6w 
how marbles are made?" 

" No Sir," said Harry, taking one out 
of his pocket, and looking at it ^^ I should 
like to know how they are made so very 
round and smooth : I should think it mufit 
be difficult." 

" It is : my friend Mr. Wedgwood told 
me, that he had found it one of Ihe most 
difficult things he had ever attempted; 
and when I was on the Continent I' iii«- 
quiried how they were made." 



101 

^^Aad how are they made, sir?" said 
Harry. 

^' First they ciit a certaia sort of. stone 
into bits of any irregular shapes, no 
matter what, iiearly the.siae of a common 
marble. These they throw, into . an in^ 
mill, . in whidi there is a number . of parr 
tittons, and to. each partition strong rasps 
are fixed, in a slanting direction : the mill is 
woriced by water,' and is turned with great 
swiftness : the rubbing of . th^ stones 
agfuwt the^ rough rasps, and against each 
oAer, rounds them, and by degrees smooths 
and pidishes them,; in the same manner as 
the gravel becomes rpunded in. the bed of 
a fiver. When th^y apre formed to the pro- 
per shape, they fall through circular holes, 
made in (be bottom of the mill, of the right 
ttze: to let them through. From Nurem- 
bei^, the town where they are made, they 
»e brought down,(he river Rhme to Rotter- 
dam, and thrace sent all over Europe, to all 
covntries and places where boys play at 
marbles; and where do they not? And now 
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yoQ inofw m6fe about oMrbles than nine 
in ten of the hundreds of boys of your age^ 
who have Ibeir pocheti ilied'iffith tiiem/' 
^' The Isiaekgaininon table was How seti 
Top 1^ old g^tleotfiaH' tuMalfy played a 
gamef - wHh Mrs; FianJUadd i about this 
titt^ tf€»y eveiiiiig }^ butiShiriMd of going 
to «t^ W fliaid lattBUg t0^ Hafry, and tell- 
ifi^'Mm of tarioas tfaiiiga which be had 
(leen when he wiis iQUHteUaiiii.v ^ 

'' Wiiet fiMt $ w(«M t^i Aiadt^pdam,'' 
iftM'hfe, ^* 1 remember, as I appremol^fd 
tti" 0%, cotinting fottj^^^ft tt^ndnntti ail 
iA mdfioli. The' Dut^h bttVe long beien 
ihiiik^s nnllWi^^tt* titod'titany o^ ^ coth 
tiivati^es, nblr I& dOmttOtf usa in our D^riUi 
in Ehgiafid, wei« bfeu^t#§in HofiaH^; 
fi3'r in&ttofeeiObe^liidh fK^umy We sew 
inyotir journey feAte. ^JEKd'^cnl tdke fiotiee,' 
IJteftt dfi' toiir^wMdmiUS' th^ft^ is c^ very 
sttall sort ottAn^heiAy whieh^ stands ou« 
a little from the top?" . . 

^^^ "'¥€s y Htn»W ^hM you mean, sir,'* 
siaidHWly; '^ ' "^ - ^''^ '^ ^' ' 
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**^6o do I," 9»d Eucy. " Wheit fiist 
IfiMf; it^ I tkoi^ht it wu alittlie wind^ 
vaSk to frig^bten avajr.birda.fiEOfi the colou" 

^ And doijou now know &e ude of itf 

« I do," said Hany; " for my father 
Aowpiime^aaoi. and expiained it to me; 
ibeuaeof tfank litde/wlieel ia to turn like 
fpBaA auLhwlittl'. tow&id$ .the wind^ by 
meaDttof Ibe wiod HbsH, so.tkat whichevet 
way sir blows^ the milLccmtiiiuea to work* 
liti ihos^ whidbr have mt this iagenioos 
cmatnmmmi. the juA ttuat stand stiU 
eresy. Iiiiia< the .windwdhaagas, and the 
Qutteic caaHajkaefcik in motion^again, with* 
ottt a great deal of tMH^e>;^. he mmst haul 
vimA Ife whafe.topi. of the mi3^> in an 
aad^'^raid-vay*!^ k^ -. . 

" WhyJi l^w?". said Lucy. " Do 
Harry exj^aia the two wie^s in which these • 
diffevent.wndfliilb tam^. ox. are tiiroed. 
liiaaedBaniba idea,.:bttft>atiU I forget ex- 
act^ hlHRitlS.": . rf 1 . : . 

.. ff'Ohii. .Jjiam sure yott know/' . said 



lOB 

pie used to gadmr round, and stase at 
ity and say, that it went by endwateieQft, 
Ibr th^ could not c<MiceiTe how it caidd 
go with less wind linn their own; but 
this arose fiom the. judicioas position of 
the vanes, which had been phieed so that 
the wind should act upon them with the 
gieatest possible force.'' 

^' I wish I knew that judicious position," 
said Harry; *'I have often tried to diaco- 
▼er it in making little windmills, bat I 
could only place the sails by guess. I 
should like to know the rule and the rea- 
son, and the best possible way." 

'^ And I should be yexy glad if I could 
tell you all this, my dear, but tiiat is be? 
yond me. Learned men have thought and 
written much upon this very question; bnt 
I am not a man of science, or a math^na- 
tician, therefore I cannot explam it to you. 
I can describe only the things which I 
have seen and which I understand." 

He then gave Harry an account of seve- 
ral things he had seen in Amstafdam. 
Harry knew that this city is built upon 
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p&es. Lucy said, she leeoUected reading 
tile Binadber of tkoie piles, which was 
|»roiigious. 

Harry asked, whether zuj of them had 
fp^&iym^i w whether the houses stood 
upright upcm tl^n, 

''No/' said the old ge&tkmaa; ''the 
first idea I had when I altered Amsterdam 
was, ihat many of the houses were tumbling 
down, they were so omch out of the per* 
peadicular line, but still they do not 
&1L" 

Harry was going to ask the reason of 
this, but anoth^ question oceurr^ to his 
mind, which he was afraid he should for- 
get, if he did not ask it first. " Pray, sir," 
said he, "do you .know if the Dutch are 
acquainted with the useof steam engines?" 

'^Oh! yes, certainly." 

" Then why," said Hairy, " do not they 
use steam instead of wind, to keep their 
mills at work?" 

"Why should they?" said the old gen- 
tmman. 

"Because," md. Harry, "wind is un- 
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certn, they cannot have it when . Aiy 
plMse; and if tbey haye not wiad^ thor 
mills must stand still. If tk^nte is a 
storm, they canoot make the wmd less or 
moce, just as they want more or less finroe, 
or quickness; but we can manage sbeaoEi as 
we please, at all times of the year, and in 
all weather." 

<^ Very true, my little mechanic," said 
the gentleman; *' the Dutch are nowbegin- 
fting to use steam engines; and what is 
more — " 

What more he said, Lucy was in no 
condition at this m(mi«it to hear, for on 
the scattering of &e snuff which he threw 
from his fingers, she was seized with a &t 
of sneezing, that seemed as if it would 
never end. When she recovered, sheheanl 
the old gentleman speaking of the embank- 
taeatAj or high and broad banks, which the 
l>utch have heea obliged to raise to protect 
the country from inundations^ These enr- 
bankments are secured chiefly by mats, 
fastened down by willows, which arefcimled 
togeth^, and ^hich rmain after the 
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iSfHtsdewy^aiid thus ferm th6 liest baitier 
i^iiBiBt &e foroe of the seeu ' 

" Willows l** said she, "such yielding 
tUngSi which I cab bend widi the leaat 
touch; can th^ withstand the whole forw 
of the sea?" 

'^ Yes, exactly for that reason," said the 
old gentletnan, ^^ because th^ do not re* 
£»iBt; just as yoQ? may haTe seen the inost 
yielding manner do best against &e torrent 
of anger, and the gentlidst of women subdue 
the most violent-tempered men." 

Lucy smiled; she was ahrajrs ready for 
a simile, but shb liked this extremely, aod 
was plea2^ with it& particular applioationl 
Harry's heart now opened. He drew close 
to the elbow of the arm chair, from which 
he had before kept at a certain distance, 
and he began to use his privilege of asking 
queaitioiis frediy, which he had till noW 
done only with great reserve; His moth^ 
soon called him away, and advised him and 
Lu<^ to go to bed, as they were to set <^ 
eavly ^e next morning to pursue their 
journey. They weie sorry to go> and every 
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body seemed sorry that they were goii^* 
The old gentleman asked which road they 
iatended to take, and when Harry's father 
answered, by Coalbrook Dale, he said that 
he was very glad of that, for the sake of 
his young friends. 

^^ Perhaps I shall not be up when you set 
off in the morning," said he, ''so shake 
hands, young gentleman, and fare you w^lL 
It is happy for you, that so early in life 
you have acquired such a desire for know- 
ledge. To-morrow you will see—" 

Mr. Frankland interrupted him, " My 
dear sir, do not tell him what he will see. 
Leave him the pleasure of surprise." 



" Good-bye." It was come to that melan- 
choly word, and as Lucy put her head out 
of the carriage wii^ow, to say tibe last 
good-bye to Mr. and Mib. Frankland^ who 
were on the steps at the hall-door, shutters 
opened in a bedchamber abore, the sash 
was thrown up, and the old gentleman put 
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out his head, and repeated ^^ Good-bye! 
good-bye! and a good journey to you." 

^' Thank you, thank you, sir; and pray 
shut the wmdow, or you will cateh cold,"* 
sndd Lucy^ " He was very kind to you, 
Hany, after all/' continued she, as they 
drove away ; '' and told you a great many 
etitertaining and useful things; and at last 
I liked him very well, though he did take 
so nmch snuff. And though he was a little 
^ross yesterday at dinner, he made up for 
it afterwards* I do beUeve, Hany, that he 
loves Mrs. Frankland in his heart" 
" Who can help it?" said Harry. 
^'I wish," said Lucy, ^'that when I grow 
up I may be such a woman." 

^^ I wish you may," said Harry, in a tone 
that sounded gruff, because it was as much 
as he could do to command his voice to 
speak at all, he was so sorry to part with 
these kind friends. Lucy indulged him in 
kis taciturnity, and began to examine a 
Iktib red morocco, memoi^adum book, 
mhich Mis, Frankland had put into her 
\md at parting, and which she had held 
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till now unopenecL Oit temk^ ova ihs' 
leaves of this htxk, she found some oi ther 
pages fitted with dose wtitii^. 

''Dear, good BCrs. Fnttkhuodr es- 
cliuBied Lucy. '' Look, mamma, she iam 
written all liii» for us, with her own hand: 
a|id what do you thnk it is?" . 

«' 'The JuvenHe Owdener's Cskndftry 
dedicated to Hairy and Luey, hf thenr sin- 
cere friend, B. Fianklaad.' 

" 'Springs' 'SuflMier/ * Autumn,' 'Win^^ 
ter/ all in four Uttk ps^es," said Luey. 
'' I am always pmdedwfdi the long direc- 
tions in gardenti^ books, about heapvoC 
things too, which I have not; but Here, I see, 
are only such flowers and plants as we have^ 
or ought to have, in our gardens, Harry; 
and^" eootinRied she^ after looking over die 
calendar, " it tells mi ezacliy all I 
waiited to know, about tbe times and sea-' 
iona for planting and transplanting, and 
sawing seeds, and how ixyihaioe snceessiom 
c^^iretly floW0V»r 1 must read it to you, 
Harry." She read, and vdien she had 
finished^ he joiii^ in Iter delighl, at find* 
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iiigrtha.t;it containficl ail, a&d no mtm than 
they wanted. r v i 

-'- ^i^nd.'^^youMMad it 'iiMwh -. bettor^ Lwy> 
tikab yxMi smm^imes Mad. anriting/ said 
Usify. - • 

.'^BwaBse/ said Liiagr^ ^.^ tibia is Bnich 
pbikiet tbanii^iiting is joiwii^Tl^ Qoyon 
reeolkei^ HaHryv how I stambled in tiy* 
Ing- tb >fefld to loamma yourtmnslation?" 

^^Yes, I knew you wanted to feUid it 
particukrijr weH/^ said Hany» ^' but you 

^ Not better thanl was/' said Lttey« "I 
wsMted to read at pu^ulaily wdll indeed.'; 

<<Tfaatwa8^the tciy reasosi you could 
ttct,^ saiisbHany, ^^^ou were too aubus 
and'£rigliten6d«" : .» ^ j :.. 

>' B«t wlxat ftighldiied mB^mas^ that t 
could aot ii»kei out the iWriting. I knew I 
n^^as^inakiiiig' nonsCTM of whfKfrrl was tead- 
idg^y and^ I <roitki not fanlp.t ;it. Since yoti 
\ifffk ^et- up tor WBile a rmauBag hand like 
papa's, you run all ydiff letters into one tm* 
otbm^ '%0 t\mt at last, iBi^snoie of your 
words, there is not a single plain.ietter.'^ 



<< Ahl mf dear! I can iliow y<m in t]tat 
y&ry translation several*— " 

^^PoBsilafy; but then you make three 
kinds ofrSf and wlien I heave learned to 
know one of them, then comes the . otfaer^ 
quite d^Bsrent; and all yojor ins,, and nsy 
aid us, and t», are so alike, no human 
creature in a kmty can tell th^n asunder; 
and you never cross your <s, so how can I 
tell them from &«" 

^^ But I do dot my »," said Harry. 

'' %»5 you do; but you never put tike 
dots over ihe right letter; I can never guess 
to what heads the hats belong; and then, 
worse than M, you half scratch out, and 
half write over, and half turn one letter 
ii^ another, and ikea repent, and leave it 
no letter at all. But ail this I coidd bear, 
if you did not make vulgar flourbhes/' 

**0h! Luqr, be just; I have left off 
flourishing, you must ^acknowledge, ever 
smce you told me it waa vulgar. I have 
never flourished since that day." 

'' But that day was only last Tuesday,'* 
said Lucy. 
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^* I do not faiow whethai it was Tuesday 
or Wednesday," rq^ed Hany; "but I 
kfiow it was tbe day you read^ or eould not 
read, my ^writiiig to mamma, and I haire 
vaster flourished siiiee.'' 

" Poor Harry ! I b^ your pardon for 
reading your translation so badly/' said 
liocy ; " the next I will read betteri if I 
ean.'' 

" The next I will write better, if I can,'* 
said Harry. "Let me look again; how 
does Mrs. Frankland make her writiag so 
plain?" 

" And so pr^ too^" raid Lucy. " It 
looks pretfy because it is so even and 
straights and it is distinct, because^'^let 
me see -—she always makes the same letters 
the same way, that is one good thing ; 
for then I know ll^m again when I meet 
with them ; and she leares a little space 
between h^ words, so tlmt we may.see 
^yaire sepan^e words; and she- finishes 
each letter, smd does not make her ms and 
m so Tery much alike> that people cannot 
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teU the .dtftreoce. The liUlA €8 tob lure a 
Utde difiereot from the ^" 

" Veiy Ikae," said Hany ; *^ if I hide 
the other letters, I defy you, Mis. Lacy, to 
tell even Mrs. Frankland's t from hw ^." 

'' But look at the diffsrence, Hany ; the 
e is a little open at top; or, at wc»rst, I 
know the i by the dot over it; Look, 
the hat is always on the right head, and I 
know ihe head by the hat." 

"A woman^s way, indeed, of kxiowing a 
head ! " said Har^jr, latighiAg. 

^^ Oh, Harry ! when you come to laugh- 
ing at wmndn," said Lacy, '* I know you 
have nothing else to say," 

^ Yes, I have," replied Harry, " Since 
you are so -fond .^f reading Mrs. Frank* 
land's writii^, here is a little bit more f(^ 
you ; bene is a page in your book, which 
]rou have not read." 

Lucy took the bodk, but was dij^tppointed 
whienshe saw ^n» -page was only a cate-^ 
logue of the botwaical names of the flo^vers 
and durubs, meAtion^d in the Juvenile 
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Gbxdm^s Galendar. She did ]iatkiu># 
the use> she said, of calling flowers iand 
ahnibs by Latin nain^, :when they have 
good^enoogh English. names j by which all 
people may know them, i£ they please. She 
confessed, thut tiie only thing she had not 
lik^ in all diat Mrs.Frankland ever did or 
said, was har having that day, in the gar- 
den, always :told the Latin names of the 
flowers after the English. 

^^ Hany, I know you think as I do, that 
you thought so at the time ; that made 
me dislike it ihe^move, because I was afraid 
you iironld* think it ^was --^you know whiat" 

*' I know," said Harry ; " and I did not 
l&eit, I own." 

" Wb' will/ ask mamma," said Lucy. 

They had been all this time talking to 
one another, on their own side of the car* 
riage, and their father and mother, on theirs, 
were conversing on something pethaps as 
interesting to themselves. It vras neces- 
saiy to wait hr a pause. At 'the firit 
wliic^ occurred, the case was laid 'before 
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thoDi Lacy stating it with soirc hesitatioii, 
and ending by saying, 

'^ Am I wrong, lather, to think it was 
pedantic ? Am I wrong, mamma, to say 
any thing about it?" 

'' Not at all wrong to speak your opini(»i 
freely to us, my dear," said her mother. 

^' You would be foolish," said her father, 
/^ if you blamed without inquiring whether 
you were right or wrong ; but you would 
be wrong if you spoke to any stranger of a 
iault that you saw, or thoi^ht you saw, in 
those who had been kind to you." 

" You dp not think it was pedantic, then, 
mamma?" 

" No, my dear, I do not ; but before we 
can understand one another, we must settle 
what we mean by pedantic. What do you 
mean?" 

Lucy said she knew what she meant, but 
she could not exactly describe it. She 
turned to Harry. First, he said, that it was 
talking Ghreek or Latin in the wrong place ; 
he added, that it was trying to show that 
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tre had any sort of learning that other peo- 
ple had not But this, Lucy thought, was 
rather vanity or ostentation than pedantry. 
They had heard people call things pe- 
dantic, which they did not think were so ; 
for instance, a boy had once said that Harry 
himself was a pedant, for talking of the 
siege of Syracuse, and of the machines used 
there, because the boy knew nothing about 
them, and disliked reading. 

" Then you perceive," said his mother, 
" that the meaning of the word varies with 
the different degrees of knowledge of those 
who use it. I remember when it was 
thought pedantic for a woman to talk of 
some books, which are now the subject :of 
common conversation. Sometimes old* 
fashioned learning, and sometimes useless 
learning, is called pedantry; and it is 
generally thought pedantic to produce any 
kind of learning that is so unusual, that it 
is not likely that the company is ac> 
quainted with it, or can be pleased by it 
In short, pedantry may be said to be an 
ill-timed parade of knowledge." 

VOL. JI. ** G 
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^^To go back tp Mrs. Fnmklaiidy mam-* 
ma^" said Lacy : '^ she knew that we were 
not acquainted with those Latin names." 
• '^ Yes, but she did not consider you as 
compaimf^ She did not display her know-* 
ledge to excite your admiration; she used 
those names in speaking to you, because 
she thought it might be usefiil to you t6 
learn them. The knowledge of the b(rta^ 
nical names of plants is not now unusual ; 
most people we meet with are acquainted 
with them." 

'' I did not know that," said Lucy. '^ And 
now I recollect, mamma, when Mrs. Franks 
land was talking of plants to the artificial- 
flower woman, who did not seem to know 
any thing about the matter, she called them 
only by their common Ei^lish names ; 
therefore, I am sure she told the Latin 
names to us, because, as you say, she 
thought it would be of use to us. If she 
had wanted to be admired for her learning, 
she would have displayed it in company. 
So it is proved, Harry, that she was^ not 
pedantic, and I am very glad of it/' 
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'^ But still/' said Harryi who did not seem 
quite satisfied, ^^remaxiber what mamma 
said, that useless learning is pedantry/' 

^^ Then the question is, whether this be 
useless learning or not," said his'^ather. 

^^ That is the very bottom of the ques- 
tion to which I want to get," said Harry. 
^' What is the use of knowing ail those long 
Latin names, when people may knbw the 
plants they are talking of as well by 
their own English names?" 

'^ They may know them, and describe 
Ihem as well, to English peopk, but not to 
foreigners," said his father. '^ Most well 
educated foreigners, French, Spaniards, 
Germans, Italians, Danes, or Swedes, un* 
derstand Latin, therefore it is a sort of uni«- 
▼ersal langui^e, in which botanists, and 
persons of science, can make themselves 
understood by each other. In all hooks of 
botany the Latin is given along with the 
common name; and th^i the description of 
the plant to which this name refers can be 
applied by pe<^le in diflferent countries. 

<»2 « 
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I have a Mend at Paris, wlio could not nn- 
decstand what was mesaxt by a cowslip, be>- 
cause in French l^re i» no distingnishkig 
name for cowslip ; it goes under the 
genjoral word for primroses, primevere.'^ 

^^ Yet a com^lip and a primpose are rery 
diflFerent,'* said Lacy. 

'' But,'' said her fiother, '' if this French 
lady had been acquainted with the botanic 
name, she would have known, the difference 
the moment it was menticmed^ and* the de^ 
ficiency in the Fren^ rbcabulary would 
hare been rectified^ I remember hearing 
a Fmnch lady talking, to a goitlQiBao 
about the beautiful - laurier rose; li» 
gentleman understood French, but he hap* 
pened tier&r to have seen a kiurier nsm 
in France, therefore he could, not under* 
stand what she: meant She; desmbcd; i4^ 
but still he mistook it fdr a rfaododend»m; 
at last somebody mjentioned its botifedc 
name, Nerium oleander / and. the moment 
the gentleman fa^ard this Eatin name, he 
understood what was meanly and- he knennr 
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it was die.coimaQn.dfiaBder whicli he had 
citen seefiL in Engiidi greenhoufies." 

Hafxy now understood die use of learn* 
ing tiie Latin botanic nionea, and he was 
satisfied* 

^* RememfoeFy my dear Hany," added 
his mother, '^ that I mean no more than 
that it is usefiil as a language, and as a 
means of abquixing knowledge*" 

Lucyisaid, that ahe would learn by heart 
aH the botanic names of tibe common 
flowers in the garden calendar, which 
J&OL Franidand had been so kind as to 
write in her pocket-book; ^d she begged 
Hany to tell hter, whetlier many of them 
had any particular meaning, like those two 
which she had be^.toM, Hydrangea^ the 
water hver^ or Agapanthu^ the beautifutj 
because she thpught she could then learn 
tlietn mcnce quickly by heart, and reinember 
thetn better." 

Hacry said that he would, if he could^ 
but that he would rather do it at another 
time. H^ wanted to look at a broad- 
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wheeled waggon, which was coming down 
the hilL And while he watched the shape 
and motion of the wheels, and adced his 
fistther some questions concerning them, 
Lucy was pitying the poor dog, who 
was chained underneath the waggon, and 
who, as he waddled along, apparently 
half dragged by the neck, looked very 
mournful. She was told, that his use was 
to guard the we^;gon, and that his being 
chained to it secured his always being near 
it. She wished very much that the man 
could be persuaded to loose him; a faithful 
dog, she thought, would guard his master's 
goods without being chained. Her mother 
observed, that it would be useless to talk 
sentiment to an Knglish waggoner. Lucy 
wished that she had some money, that she 
might give it to buy this dog from his mas- 
ter, and set him free. Her mother told 
her, that even supposing she could buy this 
dog, the man would get ietnother, an4 this 
dog would not perhaps be better off, as he 
might not find anybody to feed him, ^^You 
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know, my dear Lucy^ we could not take 
him with us. What should we do for the 
aext dog we meet under the next waggon? " 

Lucy saw the impossibility of freeing 
them all, and sighed. Her mother was glad 
to see that she had such hunmne feelings 
for animals, but said, '^ there is much we 
must bear to see in this life, that we cannot 
remedy; all we can. do is, to take as good 
care as possible of those creatures of which 
we have the charge." 

Lucy blushed: '^ I will take care *not to 
forget to give poor Dash water when I have 
him again, mamma. I recollect one day <*— " 

Here she was interrupted by Harry, ex- 
claiming, /^Father! pray look out of the 
window this instant! Po you see that 
streak of black powder in the track of the 
waggon, papa? I saw it dribbling from a 
barrel. Is it not gunpowder? May I get 
out and look?" 

He spoke as fast as he could utter the 
words, ioA his father instantly called to 
the waggoner, stopped the carriage, and 
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gmipewder. Thejrma after the wa^fon^ 
who ioUher did not hear, or would not stofu 
WheR they overtook him^ and idiowed him 
ihe gwipowder nmning ant of. the baiarely 
he, being a vmLkj fellow, was very asgry 
with the faairel, and with the vxasx who 
paeked it, and with the man to whom 
ft was going, and with every, body* but 
himself. He had no clear idea of th« 
danger he had run, till Harry's &tther told 
ham, ijiaft be had some years before known 
a waggon to have been blown to pieces, asid 
men and horses killed, by jnst such an ac*- 
eident Some gunpowder had been shaken 
out of a barrel in die waggon, and had 
taken fire, as it is supposed, firom a sf^A 
struck from a ilint in the road. This con- 
munieating with the gunpowder had blown 
up the whde. The wiBt^oaer scarcely 
credited the story, till he heavd the name 
of the hill down which the waggon had 
been going, and thas, as Harry observed^ 
without any further question, he believed 
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it to be bme/ So it is, thai ignorant peio- 
ple believe or disbeliere, ifvMiout any rea- 
sonable grounds. They staid to see the 
barrel well packed, and safely stowed. 
Some of the passengers, who were sitting 
within the canvas roof of the waggon, and 
who l»ul looked out and listened, now ex- 
pr^itoed miiefa gratitude, and said they 
might have lodt their lives but for this 
tinaely discovery of danger. The wi^goner 
then grew warmer in his thanks, and, as be 
was repacking the barrel^ said in his So- 
mersetshire tone to Harry, 

"Master, you've done uz a mortal good 
tafn, I finds, atid if zo be it was in my power 
to give you a lift any ways, I'd not be 
behind, you'd zee ; but the likes of I cati 
do^ litde for the likes of you gem'men." 

Mejcry thadked him; he wanted nothing 
he said, but he was gkd that he and hii? 
waggon were safe. 

" How well it was, father," said Harry, 
as they walked bsK^k together to the earn- 
s^, " that I saw the gunpowder ranning 

g5 
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out, and recollected vrkat you had told me 
about the blowmg up of the waggon.'^ 

^^Yes/' said his father^ '^you see bow 
useful it is to observe what passes before 
your eyes> mid to recollect tvhat you know 
at the right tune." 

When Lucy heard what had passed^ 
after rejoicing that waggon and waggons 
were safe, she regretted, that wh^i the man 
offered to do Hany agood turn, he had not 
said a word for the dog. 

" I forgot the dog/' cried Harry. " ^a- 
ther, will you stay for me three minutes? 
I will run and speak for the dog." 

His father smiled, and bade he ran. 
What he said, or in what words the wag* 
goner iteplied, we cannot tell, for Hany 
never could remember, either the words he 
used, or those said to him; but the result 
was, as he informed Lucy, that the dog 
Lion was unchained, that the irnggooev 
promised that Lion should have liberty to 
run after him by day, and that he should 
foe chained only by ni|^t. 
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* Lucy was proud of W brother's share of 
this a&ir^aiid, as was ever h« custom when 
she was happy, she went on talking of 
every thing she conld thihk of, and of all 
that she saw iq>on the road: while Harry, 
according to hia custom, when he was well 
pleased wi& himself and particularly hap* 
py, was quite silent. After Lucy had esi- 
bausted every tilling she could say, she 
perceived Hanr/s silence. 

^^ What are you thinking of, Harry? are 
you still thinking of lion and the wag- 
gons?" said she. 

^* Not I, for tiiere is noticing more to be 
done about them,'^ said Harry. *^ I am con-^ 
sidering wlud;tbatveiy bright thii^ can bd 
which I see out yonder, sparkUng in the 
sunshine." 

^^ I see it," said Lucy, '^ it looks like a 
moBstirous diamond, twinkling between 
the trees. What is it, papa? look at 
It. 

Her fiither thought it was the reflection 
of light from some weathercock^ or polished 
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globe on the top of a building. As t&ey 
aiqoroached nearor^ they saw it was ironi 
the glass roof of a conservatoiy." 

^^ Reflection of light! " said Lucy; '^ wliaft 
dp you mean, papa^ by thjB reflection of 
light? and what is the difference between 
Flection and refraction, of which I have 
heard?"^ 

Her father answered, '^When the r»ja 
of light are thrown back frcm the surface 
of any pcdished substance on which they 
strike, for instance, firom a polkhed piece 
of metal or of glass, they are said to be 
r^lected. When the rays pass through taxy 
transparent body, and, in doing so, are 
turned from their direct coursei^ they are 
said to be refraeted^ and this light is called 
refracted light." 

" Do you recollect, Luey," said Harry, 
'^ yesterday in the boat, you observed that 
the oar in the wiater looked as if it wi^ 
broken? That was because you saw it 
through the ^miter. Mr. Frankland told 
you that was. the effect of r^raction." 
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"rl remember/' said Lucy, ^^diiit he tolii 
me (to, and that I did not understand at the 
time iPrhat he meant. I was ashamed to ask 
hkn more about it,.^«Qd afterwards I forgot 
it; bat you, Harry, can explain it to me, 
catmotyou. 

" Indeed I cannot," said Haily. 

'^ But, papa, will you be so good as to 
make t^ understand it ? " 
. ^^ My dear, I cannot be so good as to 
make you uhderstend it yet, till you have 
more knowledge: I am glad, however, 
Lucy, that you observed the appearance of 
the oar in the water, and that you wish to 
kno^ the reason of what you saw. Seem- 
ingly slight observations of this sort lead to 
inqpKTitant discoveries.'* 

^^Do they, indeed, papa," said Lucy. 

"Yes; but often observations such ^ 
these, though they niight lead to great dis- 
coveries, if pursued, remain hundreds of 
years useless, because people do not try to 
find out the reason of what they have seen. 
As long ago as the time: of Ari^totl^, 
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wluch is a1>0Ye two thousand yean, among 
other questions in his works on natural 
history, he asks, why a stick appears 
bent when it is held obliquely in water? 
lliis question was never rightly answa^d, 
till about four hundred years afterwards by 
Ptolemy. The fame of several great phi* 
losc^hers, amoi^ the modems, rests upon 
their discoveries of the rules or laws for 
measuring that refraction of light, on which 
the appearance of the bent stick in water 
depends. And not till the time of our 
great Newton, was the whole satisfactorily 
explained, or all the knowledge obtained, 
to which it has led. He, by pursuing this 
and other seemis^y slight observations, 
and by trying experimaits carefiiUy, to find 
out the cause of what he had observed, made 
his great discoveries of those properties 
and laws of light, which we call the laws 
of reflection and refraction. Evoi from 
considering the colours on a soap bubble, 
which many others had observed befort 
him, but of which they had made no use, 
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he was led to some of lke most importaQt 
conckisioEis respecting vision and colours." 
. But here all philosophical conversatioxt 
ceased, intemijrted by the sound of the hom 
of a mail coach. Harry and Lucy quickly 
darted ikeit heads out of the window; 
for though oftentimes seen, Lucy never 
willingly missed the passing of a coach, 
stage or mail/ This was, as Harry guessed, 
the royal mail, with its guard behind, the 
scarlet man wifh the gold-laced hat, blow- 
ing the authoritative trumpet to clear the 
road. Proud as a king on his throne, 
sat Ihe many-caped, many-cravatted i^oach"^ 
man on his box, with his four fine horses 
even in hand, who kept on in full trot, 
regardless of the load behind — the whip 
idle in the- master's hand, except that once 
he flung out the long lash with a light 
touch, to remind one careless horse, that he 
must draw fairly, and to bring him into 
true trotting time. As they passed, Lucy 
admired the horses much, but the harness 
more. 
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'* Nice !" said she, ^' and nicer than any 
gentleman's harness. Bright brass rings 
standing upon the horses' foreheads, trith 
twinkling gimmab glittering in the sim." 

Regardless of the harness and the twink- 
ling gimmals, Hany had eyes only for the 
horses. 

"What fine creatures! and how they 
go! Oh, father! look! how they turn the 
comer," cried Harry, leaning out of the 
carriage, to watch them till they were quit^ 
out of sight. 

The road for the rest of tbia stage was,^ 
as Lucy observed, a stupid straight line: 
she could find nothing to do, but to coimt 
the carriages they met, ib the last five 
miles. Her father told her, that on the 
Bath road he had once met eleven stage 
coaches in five miles. But on this road, 
she met, in five miles, only (me heavy 
laden waggon, and twelve coal carts^ 
Harry wondered that, she continued stil) 
looking out of the window, vrhen there 
was nothing to be seen but coal carts: 
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flke said^ nkk hid a reaiaon for this, and 
h». left her to take her own thne to tell 
it, "ii^ch did not happen this stage. 



"Harry! do yoij remember, that the 
old g^^emnn told us last night/' said 
liucy^ ^* that we should be jturprUed, be- 
fore this day's journey should be over ?" 

" So he did," said Harry; " but I have 
been so happy ail day, that I never 
thoi^ht of it till this minute." 

'* I have been very happy too," said 
Lucf, " but I have thought of it some- 
times. Aad now that dinner is over, and 
that -evenhig is coming on, it is time to 
tbink about it. I wonder, Harry^ what it 
c«ibe," 

Lucy was st^mding in the parlour of 
the jnn^ . where th^ey had dined, and she 
looked all round the room, and then out 
of the wiodoW) as she spoke. 

/^ There is nothing surprising here I 
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Ofder, that the horses should not be pot 
to yet, not for two hours. What can be 
the reascHi of that, Hany ? " 

'* We are to walk through some park, 
near this town, I believe," said Harry, 
'^ and the carnage i^ to meet us at the 
&rth^ gate, and we are to aee some 
house. Coipe! Come Lucy! Papa is 
calling to us to follow him." 

Lucy followed with great alacrity, cer- 
tain that they were now going to be aur^ 
prised. But they walked up an avenue 
of beech trees, and reached the house 
without meeting with any thing surpris- 
ing; and Lucy was disappointed, when 
she found that her father and mother 
came to this house only to look at some 
pictures. Neither Hany nor Lucy Irad 
yet any tasta for pictures, and their mo- 
ther therefore advised them to divert 
themselves by running about the plea- 
sure grounds, which amusement they 
were permitted to enjoy, upon her answer*^ 
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mg for ih^Ddy that they would not touch 
any of the flowers or shrubs. First they 
went lliroogh all the flower gardens, then 
through the park, and by the river side, and 
up again through a wood on the banks, till 
the red light of sun-set, which they saw ohp 
the^t^ms of the trees, warned them to return 
from whence they came. They were afraid 
of being too late, and of keeping their father 
and mother waiting ; but luckily they met 
the wood-ranger going home from his 
work, and he showed them a path, which 
toc^ them the shortest way to the house. 
Instead of being too late, they found that 
they need not have run so fast, for their 
&ther and modier had not. yet finished 
looking at the pictures. 

" Let us sit down then, and cool our- 
sieves quietly," said Lucy. " Harry, only 
think of pap^ and mamma having been all 
lliis long time, looking at pictures ! How 
tired I should have been, if I had been 
standing all this while, willi my neck bent 
back, staring up at them. Hmrry, do you . 
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think, that when we gt<m up, .and art out 
upon our travds, that we shall ever be sof 
iond of pictures as to stand looking at. 
them so long?" 

. " Perhaps we may,** said Harry, 
^* though we do not care about them now» 
I remember some time ago, I never 
thought of looking at prints, exeefA of 
machines; but ever sinyce the day I saw 
l^e prints hi Don Quixote, I have grown 
fond of them/' 

" Yes ; and heow happy we were togev 
ther," said, Lucy, " looking over the prints 
in Pyiie's Mierocostti*'' 

« True, I forgot them," s&.id Harry^ " I 
always liked those, because: they are to 
like things and people we see evteiy 
day," 

" Andtite prints in the Arabian tales,*" 
said Lucy, ^' though they ^ are not like 
thiiigs we see every day, or any day, or 
that we caik ever see in reality, you like 
those, do not you, Harry?" 

^* I do," said Harry^ " some of them*'*^ 
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. ^^&>meofiliein/' repeated Lucy. "Very 
right, so do L Those that are like my ideas 
oi what the sultans, and viziers/ and Fati- 
maSy and their turbaosj and Coge Hassans 
mig^t be. But s<>me others I do not 
ly^^ Sfuch as Aladdin s genius of the lamp^ 
and the African magician^ because they do 
not come up to my imagination of them. 
Harry, do describe to me your image of 
the African magician,'' 

It was a difficult task, and Harry was 

glad to be relieved from it, by his "father's 

caliiag to him, to desire he would see if 

tliecanii^ was ccme to the park^gate. 

It was there waitiiig, and by the time they 

got into it, the siin was set, and it was 

gmul^ dusk* Bf the time that they 

: reached the end of the next sii^, and had 

drank te&, it was quite dark. They were, 

however, tft go coi another stage this night 

Lucy, who did not much like trietveUii^ 

in Ihe dark^ observed, as her mother was 

getting into the. carriage, that the coach 

lamps w«re not lighted. 
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^' Never mind, my dear/' said her ftther, 
'^ we shall have light ^longh soon." 

^' Socm ! Oh nOy papa, b^ging your 
pardon," cried Lucy, " there will be no 
moonlight these two hours. I can show 
you when the mocm will rise, by my new 
p!ocket-book, papa.'' 

" Very likely, my dear," said her father ; 
^^ but, Lucy, do not stand talking on tiie 
step of the carriage." 

At the m(»nent when her £aAer was 
giving her this advice, one of the horses 
was startled by a light, and, giving a sud* 
den jerk to the carriage, Lucy was thrown 
from the stqp backward, and must have 
fallen under the wheel, but that her fa- 
ther caught her in his arms, and set her 
upright s^ain. Into the carriage she 
went directly, and while yet trembling 
with the fright, her father repeated his 
advice. 

" While you live, child, never agaiit 
stand in that manner on the st^ of a car- 
riage, without holding by something. I 
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aasiire you, tibat you put yourself into much 
greater danger at that mom^it than any 
you are likely to meet with from the dark- 
ness of this night" 

Lucy hoped that her father did not think 
that she was a coward, and after some mi- 
nutes' silent submission, she expressed this 
hope, and began to defend her character for 
courage, by reminding Harry of all the in- 
stances she could recollect of her never 
haying been afraid in a carriage. Harry 
said nothing. *^ I cannot see your face, 
Harry. I hope you- aire agreeing with 
niie. 

^^No, I am laughing ; for I iMnk you are 
a Utde afraid at this minute. I feel you 
squeezing close to me, because we are 
going down the hill." 

<< Think, and talk, then, of something 
dse," said her mother ; '^ and do not tell 
Lucy she is a coward, or you will make her 
one. Lucy, my dear, there is no danger } 
but if there were eyer so much, you cannot 
alter it" 
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^' No, mamma ; only I wish he wiaibl 
not go quite so fiurt," said Lxicy. ^^ Would 
you speak to bim ?" 

^^ No, I camiot teach the postillion te 
drive ; can you, Lucy ?" 

^^ No, indeed, mamma," said Lu^s 
laughing, or trying to laugh* 

" Then we had better let him follow hi* 
own business, which he understands^ and* 
which we do not" 

^' Very well, mamma ; I know you are 
ilight, and that there is no danger now* 
We are down the hill, I feel, and it. is all 
over nicely. But, mamma, suppose th»e 
was danger, and that the horses were 
really what is called running away, what 
would you do?" 

'' Sit still. The only thing which 
would not increase my danger," answered 
hw mother. 

'^ Could not you get out, mamma?" said 
Luqr* 

^^I could, perhaps, but 1 would net.at 
tempt it; because 1 know it is the most h^^- 
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zardous tibing that could be done/' said her 
mother. 

" Yes," said Lucy's father, " I believe 
that more lives have been lost, and more 
limbs broken, by persons attempting to get 
out of carriages when horses were running 
away, than ever were lost by overturns. 
All who have had experience can tell you, 
that the best thing you can do is to stay 
quietly in the carriage till the horses stop, 
or are stopped. If you make any noise, or 
scream, oncfil to the person who is driving, 
you endanger yourself more, because you 
distract his attention, and you may be sure 
that he is doing the best he can, be- 
cause he is probably as fond of his life as 
you are of yours. And as to driving, pro- 
bably his best is better than your best," 

** Certainly, papa ; buti/" — " said Lucy, 
and there sbe paused. 

"If what?" 

" I am not sure whether it is right to 
say it, papa; but I have heard, that coach- 
men and postillions are sometimes drunk, 
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and if he was drunk, he would not know 
how to drive." 

" And do you think~ thieit his beings 
drunk would make yoii know how to 
drive?" said her father. ' 

Lucy laughed again, because Harry 
laughed. 

" But, papa, I should know better than 
he did, if he had lost all sense." 

" True ; but I would not advise yon, as 
a little girl, or even if you #ere a woman 
I should not advise you, to attempt to di- 
rect or argue with a drunken man; foi) 
besides the danger of his giving some rude 
answer, either the coachman would be 
too drunk to understand any thing, or he 
would not; as long as he could under- 
stand any thing, it is probable he would 
understand what he habitually knows best, 
how to drive. If he be so far intoxicated 
as not to know how to do that, he would be 
still less able to comprehend your reasons or 
directions, supposing them to be ever so 
good." 
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" Very true," said Lucy. She declared 
that she never should think of talking to a 
drunken coachman or postillion, but she 
hoped that she never should be driven by 
one. 

In which hope her mother joined her. 
" Lucy, my dear,"^ said she, ^* when I was 
young I was afraid in a carriage, and I will 
tell you how I was cured." 

"How, mamma?" ' 

" I was cured of my fear for myself by 
a greater fear for another person^ I used 
to be sent out airing with a lady, who had 
lost the use of her limbs, and I was so 
much afraid for her, that it took my atten- 
tion away from myself. She was very 
cowardly ; I was taken Up in quieting her 
ai^prehensions ; .and I saw, that nine times 
in ten, when she was alarmed, there was no 
cause for fear. This encouraged me the 
next time, and so on : besides the feeling, 
that if there were any danger I must act 
for her, v\ras a motive to me to keep my 
senses and presence of mind." 

h2 
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" As to that last,"* said Lucy, 't I tlunk, 
at least I fear, that it would have had a 
contrary effect upon me, and that I should 
have been ten times more afraid with the 
helpless person in the carriage/' 

" No,'' said Harry, " I.thmk I should 
have felt as my mother did." 

'' What stops us ? What is the matter," 
said Lucy. 

" Matter ! nothing in the world, my 
dear," said Harry, laughing. " Only we 
are stopping till the turnpike gate is opened, 
and till this old man, with a lantern, has 
fumbled the key into the lock." 

Lucy joined in his laugh, and said, af- 
terwards, " Laughing is very good for 
curing people of being afraid foolishly ; for 
when you laugh, Harry, I know that there 
is no danger, or you could not be so 
merry. And now — it is very extraordi- 
nary — but I am no more afraid than you 
are, Harry. I will prove it to you. I will 
think of any thing you please. I can cap 
verses with you, if you will." 
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" No, thank you, not yet* I do not know 
enough to cap with you yet, my dear* The 
little that I know is from Shakspeare, and 
that is blank verse, which will not do for 
capping." 

" But it will do for repeating," said 
Lucy ; " and I wish you would repeat some 
of the quarrel of Brutus and Cassius, which 
we read together." 

^' I will try," said Harry ; " where shall 
I begin?" 

" Begin," said Lucy, " with Brutus's 
speech." 

** What ! shall one of us. 
That struck the foremost man of all this world, 
But for suppordhg rohhers, shall we now 
Contaminate our fingers with base bribes ? " 

Harry repeated this as if he liked it, and 
went on through all Brutus's part of the 
quarrel. He said he could not forget any 
of this, because he felt it. He admired 
Brutus, and Lucy pitied Cassius. His mo- 
ther observed, that he liked dramatic poetry 
better than descriptive. Lucy, however, 
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thought some descriptive poetry was beau- 
tiful, and repeated to him the description of 
Queen Mab and her chariot of the hazel 
nut, made by the joiner squirrel, " time 
out of mind the fairies' coachmaker." This 
Harry liked well. Also some of the fairies 
in the " Midsummmer Night's Dream/' 
who " light their tapers at the fiery 
glow-worms' eyes." And Harry admired 
Ariel in the " Tempest," whose business 
it is — 

*— — ** To tread the oo2e of the salt deep ; 
To nm upon the sharp wind of the north ; 
To dive into the fire, or ride on the curled clouds. 
Or put a girdle round the earth in fortj minutes^'' 

And he could conceive delicate Ariel's 
pleasure in killing the canker in the rose 
buds, flying on the bat's back, or lying m a 
cowslip's bell. But for Pope's elegant Ariel^ 
and the ^^ .fiflly chosen nymphs of special 
note" he cared but little. He well knew 
that his mother admired them, but he was 
too sturdily honest to affect admiration which 
he did not feel. He thought it was his fault. 
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His mother told him^ that perhaps he would 
like them hereafter, and that in the mean* 
while he need not despair of his own taste 
for poetry. 

Harry observed how much morfe easy he 
found it to learn lines which he under- 
stood, than to get by heart lists of names. 
He said, that he recollected having read in 
Baron Trenck's Life, that when the King of 
Prussia wanted to try Trenck's memory, he 
gave him to learn by rote a list of fifty 
strange names of soldiers in a regiment. 
Trenck learned them quickly. 

" I am glad," said Harry, " that I was 
not in his place, for his majesty would 
have thought me quite a dunce, and would 
have decided that I had no memory. It is 
much more diflSicult to learn nonsense than 
sense," continued Harry : " there is some- 
thing in sense to help one out." 

" Unless it be droll nonsense," said 
Lucy ; " but when it is droll, the diversion 
helps me to remember." 

Harry doubted even this. 
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Their father said he would, if they liked 
it, try the experiment, by repeating for 
them some sentences of droll nonsense, 
which were put together by Mr. Foote, a 
humorous writer, for the purpose of try- 
ing the memoiy of a man, who boasted that 
he could learn any thing by rote, on once 
hearing it. 

" Oh ! do let us hear it," cried Lucy ; 
" and try us." 

" Let us hear it," said Harry ; " but 
I am sure' I shall not be able to learn 
it." 

" It will be no great loss if you do not^" 
said his father. 

" Now, Lucy, pray sit still and listen," 
said Harry. 

But Harry's power of attention, which 
he had prepared himself to exert to the 
utmost, was set completely at defiance, 
when his father, as fast as he could utter 
the words, repeated the following nonsense, 
abruptly beginning with — 

'* So she went into the garden to cut a cabba^ftt 
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leafy to make an apple ; pie*; ' and ' at the same time a 
great. she^b^ar coming up, the street, pops its head 
into the shop.' * What I no soap ?' So he died, and 
she yery imprudently married the barber ; and there 
were present the I^cninnies, and the Joblillies, and 
the Garyulies, and the grand Panjandrum himself, 
with the little round button at top; and they all 
fell to playing the game of catch as catch can, 
till the gunpowder ran out at the heels of their 
boots.'* 

*^ Gunpowder at the heels of their boots ! 
horrible nonsense!" cried Harry; while 
Lucy, rolling with laughter, and laughing 
the more at Harry's indignation, only 
wished it was not dark, that she might see 
his face. 

" Well, can either of you remember or 
repeat any of this ?" said their mother. 

Lucy said, that if it had not been for 
the grand Panjandrum, she was almost sure 
$he should have been able to say it ; but 
she was so much surprised by meeting the 
grand Panjandrum himself again, and so 
diverted by his little round button at top, 
that she could think of nothing else ; be- 

h5 
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sides, fatughing hmdered iier from hearing 
the names of all the company who were 
present at the barber's marriage : but she 
perfectly well remembered the Picnin- 
nies ; and she knew why she did, because 
their name was something ]ike piccanini ; 
and this word had been fixed in her head 
by a droll anecdote she had heard of a 
negro boy, who, when he was to tell his 
tnaster that Mr. Crosling had called upon 
him one morning, and could not recollect 
his name, said he knew the gentleman was 
a Mr. Gaase-^inccamm" 

^^ So you see, Lucy," said her father, 
" that even with you, who seem to be your- 
self one of the numerous family of the Pic- 
caninies, or of the Goose-piocaninies, there is 
always some connection of ideas, or sounds, 
which helps. to fix even nonsense in the 
memory." 

** Papa, will you be so very good as to 
repeat it once more. Now, Hany, once 
more let us try." 

*' I would rather learn a Gredc verb," 
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said Harry. ^^ There is some sense in tbat^ 
Papa, could you repeat one? " 

'^ I could, SOD, bat I will not now/' said 
his father ; " let your lister divert herself 
with the grand Panjandrum, and do not 
be too grand yourself, Harry. It is sweet 
to talk nonsense in season. Always sense 
would make Jack a dull boy*." 

The gnmd Panjandrum was repeated 
once more; and this time Harry did bis 
best, and remembered ^svimt she went into 
the garden to cut, for an apple pie; and 
he mastered the gre»t ^e-bear, and the 
BO soap, but for waxit of knowing who 
died, he aerer got cleverly to the marriage 
with the barber. But Lucy, less troubled 
c<»)ceming the nominative case, went on 
merrily, ** and she very imprudently mar- 
ried ihe barber." But just as Lucy was 
triiimpfaantly naming the company present, 

* Future commeDtators will observe, that this al- 
ludes to the ancient British adage, 

" AU work and no play makes Jack a dull boy, 
All play And no work inakes Jack a mere toy." 
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and had got to the Joblillies, Harrys whose 
attention was not so wholly absorbed, as 
to have no eyes for outward nature, ex* 
claimed — 

'' Father ! father !— Look ! look ! out 
of this window. A fire ! a fire ! a terrible 
fire it must be. The whole sky yonder 
red with it." 

"Terrible!" said Lucy, looking out. 
'' It must be a town on fire." 

" Father !" repeated Harry, much asto- 
nished by his father's silence, and compo- 
sure, " do not you see it?" 

" I do," said his father, " but it is not -ifc' 
town on fire. You will see what it is pre- 
sently." 

A dead silence ensued, and the grand 
Panjandrum was fprgotten, as though he 
had never existed. They drove on, Harry 
stretching out of one window^ and Lucy 
leaning out of the other, while her mo- 
ther held her fast, lest the door should 
open. 

" Harry, what do you see? I see fires, 
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flames! — great sparks fl]ang up against 
the sky. Now I see, I do see, mamma, 
a liouse bumiiig -r- there, there, mamma, 
at a distance, flames coming out at the 
top!" 

^' On my side, I see flames coming out 
of the ground," said Harry. 

Lucy rushed tumbling over to her bro- 
ther's side of the carriage, bidding him look 
out at her house burning. 
r /^ Fires indeed ! the whole coimtry is on 
fire," said Lucy. 

, ^^ I suppose they are burning the grass, 
or a wood," said Harry, endeavouring to 
regain his wonted composure, and to make 
sense of it ; ^' but certainly there is a house 
on fire, father ! flames red as blood burst- 
ing from the top !" 

: " And we are coming nearer and nearer 
every instant," cried Lucy, " the road, I see, 
is going through the middle of these fires ; 
Oh, father ! mother ! will you call to the 
man, he must be going wrong." 

'* He is going quite right, my dear," said 
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h&r mother : ^' keep ycmrself quiet, tkere is 
no danger, as you may see, by our not 
bemg alarmed, for you, or for ours^es/' 

These words, calmly poronounced, tran- 
quillized Lucy, and Harry determined to 
wait the evait, and not utter another word, 
whatever he might see. He was quite 
certain, by his father's composure, that 
there was no danger, either for themselves 
or for other people ; but this security left 
his mind more at liberty to feel curiosity^, 
and very curious he was to know what was 
ONning, how it would end, and, above all, 
how it would be accounted for. 

They were driving now alcmg a raised 
road, with fires on each side of them: 
fiames seemed to burst from the ground at 
intervals of a few yards. Their deep 
red colour and pointed shape appeared 
against the dark night, far and wide as the 
eye could reach. The fires near the road 
made it as light as day. 

♦ " My father might well say we should 
have light enough,'' thought Harry. 
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^^ I wonder the horses are not frightened 
by the fires/' thought Lucy: she had been 
for some time breathing short, in dread 
every instant that the horses would start 
c^ the raised road, and overturn the 
carriage, or plunge and throw the man, 
or set off full gallop. When none of 
these things came to pass, and when 
she saw the postillion so inconceivably 
at his ease as to lean over, and pat his 
horses, and then to take off his hat, and 
tighten the bauad, and try it again and 
figain on his head, till it fitted, Lucy began 
to breathe more freely, and she obs^ved 
how plainly they could see the man and 
horses, and the black shadow of the car- 
riage upon the road. 

Then exerting herself to find something 
to say, to show she was not afraid, she 
looked for the burning tower, but it was 
concealed by a turn in the road, or it was 
confounded with other dii^ant flames. 

" It is like the country of the fire- wor- 
shippers in the Arabian tales," said she ; 
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^' and there they are," pointing to a group 
of figures. She saw by one of the fires, near- 
est the road, figures with pale faces, like 
spectres, the light shining strongly on them. 
She could* see the man's bare arms, and 
his shovel, as he shovelled up the burn- 
ing mass. ''And the boy standing by, 
and the woman with the child in her 
arms, quite like a picture I have seen 
somewhere." 

" But never anjrwhere," said Harry, 
" did you see such a real sight as this 
— all those lone fires for miles round, 
burning how, or for what, I cannot im- 
agine." 

'' It is like the infernal regions ! is not 
it, Harry?" said Lucy. 

"I never saw them," said Hany, '' nor 
any thing like this ! it is very wonderful. 
What can the fires be for? signal fires 1^ 
No, thought Harry, there are too many, 
and on flat ground. 

" Signal fires are always on hills, are 
not they, father ? I see these fires near us 
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are from little heaps or hillocks of earth ;" 
but whether they were artificial or na- 
tural, made by men's hands, or thrown up 
by subterranean fires, Harry could not 
divine. He wished to find out, he desired 
not to be told, and yet he almost despaired 
of discovering. 

' " Father, I have read in some book of 
travels, of fires that burst out of the ground, 
of themselves. And I have heard, of 
some lake of pitch, or some — what do you 
call it?" 

" Bitumen, do you mean?" 
. " The very thing I wanted ; father, are 
these fires of that sort, firom bitumen, or 
do they burst out of the ground of them- 
selves?" 

" Not exactly either," said his father, 
but those are both good guesses." 

** The fiery tower again, brother !" cried 
Lucy. They came near enough to it now, 
to see its dark form, and even to hear the 
roaring of the fire. The body of flame un- 
diminished, undiminishing, kept spouting 
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up from the top of the black tower, blown 
to and fro by the wind, nobody near or 
heeding it. When the road brought them 
to the other side of the tower^ diey saw an 
open red arch underneath, which seemed 
to be filled with a sloping bed of fire. , 

Harry had often seen a lime-kiln burn- 
ing in the night. ^^ It is a lime kiln, I do 
believe, only of a different shape from what 
I have seen."' 

**No," said his father; "but that is a 
sensible guess." 

" Then it is a foundery ! I have it now. 
I remember the picture in the Cyclopaedia. 
It is a foundery for melting iron or brass. 
Now I begin to understand it all." 

** And there are others of the same sort," 
said Lucy, "coming in view. And what 
is that black shadowy form moving up 
and. down regularly, and continually, like 
the outline of a steam engine ?" 

" Like the great beam. It is a steam 
engine," cried Harry. " I see others. 
There they are, going on iJl night long, 
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working, working, working, always doing 
their duty, by themselves, and of them- 
selves; how very — " 

" Sublime," said Lucy. 

His father told Harry, that he was quite 
right in supposing that these were foun- 
deries. As to the fires, he said, most of 
them were low ridges of coal, which were 
burning into coke, for the use of the forges. 
The process was very simple. After the 
coals were set on fire, a man was em- 
ployed to cover them with ashes, through 
which the ismoke could escape, till they 
were sufficiently burned. Coke, he told 
them, gave out a more steady and intense 
heat after the gas and smoke were driven 
off. Some of the fires, he added, might 
perhaps proceed from the refuse small 
coal, which were known occasionally to ig- 
nite spontaneously, and were suffered to 
bum, as there was no danger of their doing 
any mischief in this waste land. 

When this explanation was given, Lucy's 
interest a little diminished^ with the mys- 
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tery; but Harry's increased when he consi- 
dered the wonderful reality. 

^^ I shall like to see this country by day 
light," said Harry; "and to learn what 
those numbers of steam engines are doing." 

" That must be for to-morrow," said his 
father. 



When they visited the fiery moor by day- 
light, they saw only a black dreary waste, 
with half burning, half smothering heaps of 
dross, 'coal, and cinders. Clouds of smoke 
of all colours, white, yellow, and black, 
from the chimneys of founderies and forges 
darkening the air; the prospect they could 
not see, for there was none. It was a dead 
fiat, the atmosphere laden with the smell of 
coal and smoke. The grass, the hedges, 
the trees, all blackened. The hands and 
faces of every man, woman, and child they 
met, begrimed with soot! The very sheep 
blackened I not a lamb even with a lock of 
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white wodl, of a tledn face. Lucy said, 
that it was the most frightful country she 
had ever beheld. Harry acknowledged, 
that there was nothing beautiful here to be 
seen; but it was wonderful, it was a sort of 
sublime. He could not help feeling a great 
respect for the place, where steam engines 
seemed to abound, and, in truth, to have the 
world almost to themselves. These la- 
boured continually, in vast and various 
works, blowing the huge bellows of the 
furnaces of smelting houses, forges, and 
founderies, raising tuns of water each mi- 
nute, to drain the depths of the coal mines. 
The strokes of the beams of the steam en- 
gines were heard at regular intervals, and 
the sound of the blast of the furnaces at a 
distance. As they approached the foun- 
deries the noises grew louder and louder, till, 
as they entered the buildings, the roaring of 
the draft was tremendous. Lucy, involun- 
tarily holding her breath, looked up to her 
father; she saw his lips move, but she could 
not hear what he said. She held fast by 
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his handy and stood still. She saw an im- 
mense furnace, full, as she thought, of liquid 
fire, but it was red-hot liquid metal. One 
man with brawny arms, bare up to the 
shoulders, and a face shining with perspi- 
ration, was carrying this fiery liquid in a 
large ladle. Another poured it out into 
moulds of sand. Some men with white 
caps on their heads, and pale fire-lighted 
visits, were hurrying to and fro, carrying, 
in long-handled tongs, masses of red-hot 
metal. Others, seen in the forge at a dis- 
tance, were dragging out red-hot bars, 
while two were standing with huge ham- 
mers raised, waiting the moment to give 
tibeir alternate blows. Lucy tried to make 
Harry understand, that she thought the 
men were like Cyclops; but she could not 
make him hear the words. In this place, 
it seemed in vain for human creatures to 
attempt to make use of their voices. Here 
wind and fire, the hammer, the bellows, the 
machinery, seemed to engross the privi- 
lege of being heard. The men went on 



167 

with their business in silence, only making 
signs when they wanted you to stand out 
of the way. 

While they were seeing the foundery, 
they were met by Mr. Watson, the master 
of the works, to whom Harry's father had 
a letter of introduction. He apologized 
for not having been able to attend them 
himself. But now, he said, he was at 
leisure for some hours. He hospitably 
invited them to his house, which was at a 
little distance. There he introduced them 
to his wife and sisters. Lucy and her 
mother staid with these ladies, while Mr. 
Watson took Harry and his father to see 
his colliery. They were one by one to be 
let down in a bucket into the shaft of the » 
coal mine, which was like a deep well. 
Mr. Watson turning his eyes upon Harry, 
asked his father if the boy would be afraid 
to go down. Harry, colouring highly, 
answered for himself, ^^ No, sir, I am not 
afraid to go wherever my father goes." 

His father went down first with one of 
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the colliers in the bucket, it was let down 
by the rope from a steam engine. In a few 
seconds Harry lost sight of him, and soon 
die bucket reappeared with only the collier 
in it. 

^^ Now you may go down or not, just as 
you will," said Mr. Watson. 

" I will go down," said Harry. 

"Then do not be in a hurry. Let me 
put you into the bucket" 

He took him by the arm, and lifted him 
in, and the collier bid him be quite still, 
and he was so. The bucket was let down, 
and it grew darker and darker as they de* 
scended, till at last he could see only a little 
speck at the opening at top, like a star of 
light. He could but just distinguish the 
man's hand and arm, like a shadow, as he 
pushed against the sides of the shaft, to keep 
the bucket from striking. They landed safely 
at the bottom, where there was lamp-light, 
and Harry sprung out of the bucket, 
with the assistance of his father's hand, 
and he was very glad that he had had the 
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courage to* go down. As soon as Mr. Wat- 
son had descended and joined them, 
he took them through the galleries and 
p«ssi^s of the coal mines, and showed 
Harry where and how the men were at 
work. Hany was surprised to see the 
numbers of workmen, and of carriages that 
were conveying the coal. And here he 
had the pleasure of seeing what he had 
long wished for, the manner in which a 
steam engine was employed in pumping 
out the water that collects in a mine. Be- 
fore steam engines had been brought into 
gefieral use^ the master told him, that it 
was the labour of years to do what is now 
perhaps done in a few days. 

His father stopped to look at a kind 
of Itop, which has been used for some 
time in lighting mines ; and which, from 
its peculiar construction^ is called the 
safehf hmpj as it completely prevents 
the: fetal accidents' that formerly occurred 
froinlhe explosion of inflammable vapours, 
whwi ignited by the unprotected flame 
of a candle. Harry wished to under-* 
stand it, but his fetber told him he would 

VOL. IJ. I 



170 

explain it to him at another opportunitfr 
that they must not delay now, for Mr. Wat- 
son's time was precious; which Mr. Wat- 
son did not deny. However, he did not 
hurry them, he only spoke shortly, passed 
on quickly, and called to the man at the 
windlass to " Let down." They we^e 
drawn up in the same manner by which 
they had descended, and Harry was glad 
to see the daylight s^ain, though it dazzled 
him, and to feel the fresh air. Next they 
saw the iron rail roads, on which small 
carts, loaded with coal, were easily pushed 
along by one man, sometimes by one child 
guiding or following them; and presently 
they came to what Mr. Watson called 
" the inclined plane." Harry saw two 
roads of railway, placed beside each oth^ 
up and down a steep slope. On one of them 
there were several empty coal carts linked 
together; and on the other, a cart loaded 
with coal, which, as it ran down the slope, 
dragged the empty carts up. This was ef- 
fected by means of a chain, which was fas- 
tened by one end to the loaded cart, and 
by the other to th^ empty carts, and which 
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paissed round a large pulley at the top of the 
slope or inclined plane ; so that the loaded 
cart, descending by its own weight on one 
road, made those on the other road ascend. 
^^ Little man, you may take a ride up 
and down if you will," said Mr. Watson: 
'^safe enough, and I see you are no flincher, 
and not bred too daintily to sit in a coal 
cart, a slave to a coat or a jacket." 

Harry jumped upon one of the empty 
carts. 

" Throw him a truss of that hay to 
sit on. There, hold fast now for your life. 
Keep an eye on him. Up with you." 

And up he went, and from the top 
looked down upon his father, and for a 
moment he felt afraid to go back' again, it 
looked so steep. A collier s boy, who was 
standing^by grinning, told him he went " up 
and down the same way ever so many times 
a day, and no harm never." Harry said to 
himself, " If it does not hurt others, why 
should it hurt me?" And thus, conquer- 
ing his fear by his reason, he took his seat, 
and down he went. 
"Father," cried Harry, as soon as he 

1 2 
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had one kg out of the oart, *^ I am glad 
Lucy was not with us. She would have 
been frightened out of her wits at seeing' 
me coming down/' 

'^ Look to yourself now, and take yoar 
other leg out of the cart," said Mr. Watson, 
" for we want the cart to go up again." 

" It was lucky I drew my leg out of the 
way in time, or I should have been throwxi 
out of the cart along with that mountain of 
coal," said Harry. 

'^ Yes, people must take care of their 
own legs and arms in these places," said 
Mr. Watson; " and in all places it is no 
bad thing to do." 

Bluff and rough as he was, Harry 
liked Mr. Watson, who was very good- 
natured, and whenever he had time to 
think of the boy, pointed out what was 
worth his seeing; but once nearly threw 
hrm into a ditch, by swinging him too far 
with one arm over a stile. At the next 
stile Harry said, 

"I would rather get over by mysdf, 
sir, if you please." 

"Do so if you can; and I see that jrou 
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can, so I need Hot trouble myself more 
about yoii.'' 

It was dinner time when they reached 
Mr. Watson's house. Here they dined at 
an earlier hour than Harry and Lucy were 
used to, but they were quite ready to eat; 
Harry especially, after all the exercise he 
had taken. The dinner was plentiful 
though plain, and there were creams and 
sweet things in abundance, for the master 
loved them, and his wife and sisters were 
skilled in confectionary arts. As soon as 
the cloth was removed, Mr. Watson swal- 
lowed a glass of wine, and pushing the 
bottle to his guests, rose from table, saying, 
^^ I must leave you now to take care of 
yourselves, I must go to my business." 

Harry jumped up directly, and followed 
him to the door. His mother called him 
back, saying, she was afraid he would be 
troublesome. " Mr. Watson did not ask you . 
to go with him, did he?** 

" I did not think of the boy," said 
Mr. Watson, looking back from the door. 
^4 am going only to see my workmen paid 
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this Saturday evening; this would be no 
diversion to you, my boy, would it?" 

"Yes it would," said Harry, "if I should 
not be troublesome," he was going to say, 
but Mr. Watson went on, 

" Follow then, and welcome. You will 
not be any trouble to me : I shall not think 
of you more than if you were not with 
me. 

So much the better, thought Harry, who 
liked to stand by, and see and hear, with- 
out any body's minding him, Mr, Watson 
hastily swinging round his great coat as be 
spoke, flung the flaps into Harry's eyes ; 
but Harry not minding that, ran after him ; 
Mr. Watson strode across the court yard, and 
up the office stairs, three steps at a time. 
The room was full of men, who made way 
directly for their master, but the crowd 
closed again before Harry could pass. 
However, he squeezed in under the elbows 
of the great men, till he got to a' corner 
beside the desk of the clerk, who was sit- 
ting with a great open book, and a bag of 
money i)efore him. Harry knew he was 
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not to interrapt, so he asked no questions, 
but got up on a tall mushroom-topped lea- 
ther stool, which stood beside the clerk's 
seat, and "Watched all that went on. He 
was amused with the countenances of the 
men, who each in turn came to the desk. 
He observed that Mr. Watson was in the 
first place very exact to see that they were 
rightly paid- Once when there was some 
difficulty, with a deaf stupid old man, 
about the balance of his account, he 
looked into the books himself, to see whe- 
ther the old man or the clerk was right ; 
and Harry, looking and listening, tried to 
learn what was meant by this balance of 
account. Mr. Watson was better than his 
word, for he found time between the going 
away of one class of workmen, and the 
coming of another, to explain it to Harry, 
whom he saw poring over the clerk^s- 
shoulder, and who once ventured to say, 
*' Where is the balance that he is talking 
of?" 

' " Look here, the whole mystery is this. 
Look at the top of these pages, atid of all 
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the pa^es m the bode D^ and C^ that 
is, Debtor and Creditor. Debtor on the 
left hand page; Creditor on the right 
hand page. All that this man owes to me 
is put on the Debtor, or left hand side of 
the book ; all that is due to him is to be 
put on the Creditor, or right hand side. 
Then add together all the sums, that be- 
long to the Debtor side, and all the sums 
that belong to the Creditor side, and see 
which is the heaviest^ or largest, and de- 
duct the least, or lightest sum from it ; the 
difference, whatever it may be, is called 
the balance. You may consider an ac- 
count as a pair of scales, and the sums 
put on ^ either side as weights : the 
two sides are at last to be made to 
balance each other, as the weights in tl^ 
opposite scales. Now, for example, look 
here, at John Smifh's account, Debtor 
side two pounds. Creditor side four 
pounds eight shillings ; you, my boy, may 
. make out what the balance is, which I 
am to pay him. Write your answer down, 
when you know it But take your head 
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crat of ray way« I must go on ynlk my 
bosiiiess." 

Harry wtote hk answer with a pencil, 
a&d put it on the 4edc before Mr. Watson, 
but it was long before k was seen, or 
dioughtof. 

^^ Two pounds eight shillings is the ba- 
knee dae to John Smith." 

"Right," said Mr. Watson. "The same 
method is obsen^d in kee^k^ all accounts ; 
the money paid by the person who keeps 
die acconnt is put on the Debtor side, and 
the money rccdivisd by him on the Creditor 
side." 

" Is that all ?" said Harry. 

" Mi ia simple accoui^,'' said Mr. Wat- 
son. " But ioek^keepkigj though on die same 
principle, is much more complicated." 

Harry was interested in list^iing to what 
was said to the people : Mr. Watson in- 
quired how they were going on at home, 
aad they toid him all about dieir wants, 
and dieir hopes, and dieir fears. 

>Several of the workmen left part of 
their i»m^ in his bands, to be put into 
the Savings bank^ Hany understood 

i5 
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that by so doing the men obtained a pro- 
vision for the time when they might be 
sick, or must grow old. There was one 
slovenly man in rags, ill-patched : when 
he came up to be paid, Mr. Watson 
looked displeased, and said, ^^ What a 
shame, Giles, to see you in such rags, 
when you earn so much? If you would 
put less of your money into your cup, 
you would have more on your back.'' 

Harly understood what he meant, the 
ragged man walked away ashamed, while 
his companions laughed at him* Mr. Wat- 
son was steady as well as good-natured 
to the people. The industrious and frugal 
he encours^d, the idle and drunken he 
reproved, and he took pains to see that 
justice was done to them all. 



While Harry had been, seeing these 
workmen paid, and learning what is 
meant by the balance of an account; 
Lucy had been learning something, 
equally interesting to her, concerning 
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sugar-plums, and s^ugar-^candy : one of 
Mr. Watson's sisters was Well informed 
both in the practice and theory of con- 
fectionary. As soon as Harry came in, 
Lucy ran to him, to tell him what she 
was intent upon; and he was obliged, 
for the present, to keep his debtor and 
creditor accounts to himself. 

" Harry, my dear ! you know those 
little, tiny sugar-plums, which are no 
larger than the head of >a minnikin pin/' 

" I think I know the sugar-plums you 
mean," said Harry ; " but I do not know 
a minnikin pin, tior the size of its head." 
. "Then never mind," said Lucy; "I 
forgot that you, being a man, could not 
know minnikin pins as well as Ido. But 
as to the sugar-plums, you saw some this 
very day at dinner on the top of the trifle." 

" I remember," said Harry. " Well." 

" Well, my dear Harry, you can have 
no idea what hard work it is to make 
those little comfits. Miss Watson was 
telling me how she made ginger sugar ; 
and afterwards I asked her, if she could 
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tell me, or ahow me, how those iitlle 
sugar-plums are made. She said, tiift 
she could not show me, for that she 
could not floake them hertelf, cot behig 
able to bear the heat, in which they 
must be made. She told me, that the 
pan in which they are boiled must be 
set oyer a great 0re, and that the sugar 
of which they are made must be stirred 
continually in that heat. A man with ^ 
long4iandled shovel keeps stirring, stir^ 
ring, stirring ; and sometimes strong men 
£unt in doing diis." 

Harry wcmdered, that some way of stir- 
ring the §ugar in these pans by machinery 
had not been contrived, and he was go- 
ing to question Lucy farther upon ^ve 
subject, but she was in a grestt hurry to 
go on to sugar-candy. 

" Harry, do you know how ^gar- 
candy is made? I will tell you, for I 
have just learned. When sugar is dis- 
solved, it is poured into pots, across 
which sometimes thin rods, and some- 
times threads, at a little distaiice from 
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«ach otfaer^ are stretched. Tbese mouldsi 
aad the liquid sugar in them, must all 
be 'covered up, and kept in a great 
heat, for a certain time, and nobody must 
disturb them. They are placed in a 
room, which is one great stove ; care is 
taken tibat no wind should be admitted, 
for they say that the least disturbance 
spoiLs the wh(de, and prevents the sujgar 
from forming into those regular-shaped 
ciystals, which you have seen in sugar- 
candy. If the vessels are not disturbed^ 
they form on die little rods I mentioned 
to you, or on the strings. I dare say you 
remember often finding strings in sogar* 
candy; and now we underi^and the use of 
them.'' 

'^ But what do you mean by crystak?" 
sshl Harry. " Will you eacplain ? " 

" I remember I once thou^t,'' said 
Lucy, ^^ that crystals meant only bits of 
timt white substance which looks liJce 
glass. But Miss Watson has explained 
to n^, that there arc crystals <^ various 
sorts and substances, of sugar for instance, 
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and sugar-candy, and of I do not know 
how many kinds of saltsj in short, of all 
substances that can be crystallised : those 
were her words, as well as I can remem- 
ber." 

" Very likely," said Harry; "but still 
I do not know exactly, what is meant by 
what you call crystallising/' 

** Turning into crystals," said Lucy. 
"What more would you 1 have. Here is 
what they call a crystal of sugar-candy- 
Here are its regular sides: crystals, you 
know, have always regular sides, and a 
regular number of them. Look at it, and 
touch it, and taste it if you will." 

Harry looked, and touched, and tasted ; 
but still not quite satisfied, he said, " I 
want to know, what difference there is 
in things, before and after what you call 
crystallisation." 

" The difference in this thing is very 
plain," said Lucy. " Before it was crjrs- 
tallised it was syrup, that is, sugar and 
water; and now you see it has become 
solid." 
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*' Very well, so far I understand/' said 
Harry, "but bow or wby do fluids crys- 
tallise?" 

Lucy did not know, sbe confessed, and 
was well satisfied to let the matter rest 
there for the present. Some time after- 
wards, she took notice of an ornament on 
the chimney-piece ; a small basket, which 
looked as if it were composed of crystals 
of glass, or of white spar. 

Miss Watson told her, that it was not 
made either of glass, or spar. '* I made 
it," said she. 

" You made it ! How could you make 
it," said Lucy. " And of what is it 
made? It looks something like white 
«ugar- candy; perhaps it is made in the 
same way ; perhaps it is a sort of sugar- 
candy." 

"The taste would soon decide that," 
said Harry. " May I just try the experi- 
ment with the tip of my tongue." 

Miss Watson gave him leave to taste 
it; but she warned him, that he might per- 
haps not like the taste. 
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^' Thai I guess wkat it is,"^ said Harry. 
After having applied the tip of his tongtie 
to one of the crystals, he added, ^^ By the 
tMte, I am sure it is alum." 

It -was alum. Lucy had seen large 
pieces of alum ; but none large enough 
to be hollowed out into a basket of such 
a size, and it would have been difficuit 
to hove carved it into such regular shapes. 
She recurred to her first idea of the re- 
semblance to sugar-candy, and she conti- 
nued to think that it was made by the same 
means. Miss Watson told her, that she 
was 80 far right in her guess, that it was 
made in the same manner as sugat'^candy, 
that is, by cryeMiallisation. She showed 
her the whole process, which is very sim- 
ple. In the first place, she put some 
water into an earthen pipkin, with as much 
alum as could be dissolved in that quan- 
tity of water. She boiled it till the akrm 
was dissolved. By these means, she told 
Lucy that die had obtained a saturated 
sabitwn of alum, that is, that as much of 
the alum had been dissolved as the water 
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could hold. Then Miss Watson took a 
little wicker basket^ and suspended it 
by its handle on a stick laid across the 
mouth of the pipkin ; so that the basket, 
handle and all, were totally immersed in 
the dissolved alum. The basket did not 
touch the bottom of the pipkin. As it was 
very lights it would not have sunk in the 
water, had not a little weight been put 
into it The whole was then covered with 
a coarse cotton cloth, and put aside in a 
cool place, where it was not likely to be 
disturbed. She advised Lucy to let it 
alone during a day and night, to give 
time for the crystallisation to go on slowly, 
so as to form perfect crystals, which can 
be obtained only by the slow and regular 
evaporation of the water. 

There still seemed to be some difficulty 
in Lucy's mind, after she had heard this, 
and looking at Harry, she said, 

" I know what you are thinking of, 
Harry, and I am thinking of the same 
thing ; that I wish I knew exactly what 
is meant by crystallisation.^' 
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^' That was what I was thinking of," said 
Harry, '^ and I was wishing that I could 
get at a book which we have at home, in 
which I know that there is an explana- 
tion of it." 

Miss Watson asked if the book was 
Conversations on Chemistry. 

" The very book! how quickly yoii 
guessed it. And you have it ! how very 
ludcy!" said Lucy, as Miss Watson took 
the book from her book-case. She found 
for Harry the passage that he wanted. It 
begins with Emily's saying, 

" I do not quite understand the meaning 
of the word cn/staliisation *." 

" That is exactly what I felt," said 
Harry. 

" And what I ought to have felt," said 
Lucy. " But I really did not know that 
I did not understand it, till you asked me 
to explain it, Harry. Now let us read; 



on." 



After reading a few lines she came to 

* Conversations on Chemistry, vol. i, p. 341 ; 
dghth edition. 
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the word calorky and asked if caloric 
meant the same as heat. 

" Not exactly," Miss Watson said ; " in 
this book the difference is defined." 

She turned to another part of the book, 
and showed Lucy the passage which de- 
fines the difference between heat and ca- 
loric*. The subject was new to Lucy, 
and almost at every line she wanted expla- 
nations. She stopped, and whispered to 
Harry, that she was not sure she knew 
what was meant by *' the integral parts of 
a body'' Miss Watson turned to the be- 
ginning of the volume, and showed her a 
perfectly clear explanation of integral 
partslf. 

"How well you know all this!" said 
Lucy. " You know where to find every 
thing in this book." 

Miss Watson said that was not sur- 
prising, for that she had read it more than 
once. 

* Conversations on Chemistry, vol. i, p. 35 ; 
eighth edition, 
t Ibid. p. 9. 
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^^ The fint time you read it did you fittd 
it difficult?'' said Lacy. 

No, she said, she had not found it diffi- 
cult, but very easy and clear. 

*^ Ah ! because yon did not read it till 
you were grown up, I suppose ? " said Lucy. 

Miss Watson said that she did not think 
this was the reason, as she had seen read^ 
ers not older than Lacy understand it per- 
fectly well. 

" It is very odd then," said Lucy, 
" that I am obliged to stop, you see, two 
or three times, before I have read a single 
page, to ask the meaning of the words.'' 

'^ Because you have begun in the 
middle ; you have not read the hock from 
the beginning," said Miss Watson ; ^ or 
dse you would have found all die tenns 
explained as you went on." 

*' But even so, I am afraid I should 
have forgotten them," said Lucy, sighing. 
** You must have a very good memory to 
remember them all." 

Miss Watson said, that besides having 
read the book from the beginning, she had 
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oftQU looked back to the ddKnitions of the 
words, and to the explanations, whenever 
she. found herself not clear as to what was 
meant. 

The Gonyersation afterwards turned upon 
different subjects, in* which Lucy had no 
concern ; therefore she followed Harry, 
wlip took the Conversations on Chemistry 
to a com£oirtable nook in: the room^ where 
he could be quiet, and, after his slow but 
sure loanner, he made hiiliself understand 
thoroughly what he was reading. Lucy 
read more quickly, and when her mother 
and Miss Watson^ were passing by them, 
sh^ cai:^ht hold of the skirt of her mo-' 
ther's gown^ and said, 

'^ I understand this passage about crys- 
tallisation now, mamma, I think ; it is very 
clear." 

'' I do not in the least doubt that it 
is very clear, my dear," said her mother, 
** but are you very clear ?" 

'^ Here, mamma, if you will just look at 
the book, at this passage, mamma, which 
begins, * Crystallisation is simply — ' '" 
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** I do not want to read it, my dear," 
said her mother, " or to hear you read it, 
but tell me the sense of it in your own 
words." 

^^ But, mamma, though I do understand 
it," said Lucy, " you know it is impossible 
that I could put it in such good words.'' 

" I am well aware of that, Lucy," said 
her mother ; ^' but explain it in any words 
that will express what you mean ; then 
you will be certain of what you know, or 
do not know." 

^^ Well, mamma, in the first place, sup- 
pose a body, that is, a substance — " 

" What kind of a body ? what kind of 
a substance ?" said her mother. 

" It must be a fluid," said Lucy. " Yes, 
mamma, before it can be crystallised, it 
must be a fluid. Therefore begin by sup- 
posing a fluid. No, I believe, that first of 
all, before it becomes fluid, the body should 
be a solid. Hey, Harry ? Which shall I 
tell mamma to suppose, a fluid or a 
solid?" 

** Settle it for yourself, Lucy, my dear," 
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said her mother. ** It cannot depend upon 
what Harry thinks, but upon what really is 
the fact." 

^* I recollect it all now, mamma," said 
Lucy, after a short pause, '^and I will begin 
a^in with a solid body, mamma ; sup- 
pose a solid body, sugar, for instance, or 
alum, mamma, is dissolved, either by 
heat or by water ; and suppose that none 
of its original parts, that is the parts of 
which it was originally composed, are 
lost by being dissolved, but only sepa- 
rated, as it were, by the water, or by the 
heat by which they are dissolved. Then, 
mamma, if you could again take away the 
heat, or the water, the original parts of the 
substance, the alum, for instance, would 
come together again, and adhere, when 
what separated them is gone. This is 
crystaliisation. You may take away the 
heat by cooling it, and then the first parts 
come together again in a solid form. Or 
you may evaporate the water, which se- 
parated the parts, by heat ; and then they 
will come together again, crystallised. 
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Whatever way you do it, wheAer by heat 
or cold, if it is not disturbed, but allbw^ed 
to go into its regular forms, it is called 
crystallisation." 

" You have laboured through your ex- 
planation, Lucy, tolerably well," said her 
mother. 

^^ But there is one other thing more you 
should say, Lucy," said Harry. 
' " Say it for me," said Lucy. 

" That different substances form into 
crystals of different shapes.* Crystals of 
substances of different sorts, as I.have jiu^t 
been learning," continued Harry, " have 
always a certain regular number of sides ; 
so that when you see the crystal, after 
counting the sides, you can tell of wha^ 
it is composed ; or you can tell before- 
hand the number of sides and ihe shape of 
the crystals that will be formed from any 
known salt or substance, which you have 
dissolved, and left to crystallise." 

*• For instance, alimi," cried Lucy* " The 
aluiu which was dissolved in thehbt waler, 
and which Miss Watson has left there to 
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crystallise, we know, will be in the same 
shaped crystals as these in this first 
basket. I .will count, and tell you the 
number of sides." 

Harry said, hie thought that Miss Watson 
could, if she pleased, tell the number of 
sides without counting them, and so she 
did. 

*' How difficult it must be," said Lucy, 
** to get by heart, and to keep in the me- 
mory the number of sides which belong to 
all the diflferent kinds of crystals ! " 

" You need not do that," said Miss 
Watson. " Lists of them are to be found 
in many books, to which you can refer 
when you want them." 

*^ But you knew alum without looking 
at any book," said Lucy. 

" Yes, because I had been accustomed 
to see its crystals," said Miss Watfeon. 
" As I told you. before, many of the facts 
in chemistry or mineralogy, which it would 
be difficult to remember separately, or 
merely from having read or heard an ac- 
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eonnt of them, are easily ft&cfd in ttte 
mind, by: trying experiments, and by con- 
necting those facts with others. 

Miss Watson told Lucy that she had b^ 
come particularly fond <tf diis study, be- 
cause her father was a chemist, and she 
had often been in his laboratory while he 
was at work. '^ Unless I bad seen tbe 
actual things I should not have remem- 
bered the descriptions of them, I am sute,^ 
said she ; '^ and besides, I was so much 
interested in my father's experiments, and 
so curious to know whether iiiey would 
turn out as he had previously expected, 
that the whole was fixed in my memory. 
Unless I had had somebody with whose 
pursuits I could sympathise, and in whose 
discoveries I felt an interest, I should 
soon have forgotten even the little I had 
learned." 

** But does not it make you happy?" 
Lucy asked. 

" Are you, or are you not happier than 
if you had not this pursuit?" said Harry. 



19S 

Miss Watson smiled at the eamesti&ess 
with which they questioned her ; and an^ 
swered, that she bought she was much 
ba|){>ier for having this taste, and this .oc-^ 
cupation. She said it never prevented her 
from doing other things, which were morei 
necessary. To this her brother added his 
testimony. 

'^ Her being something of a chemist has 
not spoiled her hand for being a good con* 
fectioner," said he, " On the contrary, it 
has improved it, for she knows the reasons 
for what she is doing. All confectioners 
and cooks must be chemists for so much, 
but they do not know the reasons why 
they succeed one time, and fail another. 
With them it is all knack, and hap-hazard, 
or what we call practice^ at best. Now,** 
continued Mr. Watson, " here is an old 
receipt book, which beloi^ed to the great- 
grandmother of a noble family, famous in 
her day, no doubt, for her cakes, and pud- 
dings, and confectionaries, and cures 
for all manner of sprains, and aches, and 
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braises: look at any of these, and you Will 
see what nonsense half of them are. HdW 
many useless ingredients are put into the 
receipt, either on purpose to puzzle other 
people, or from ignorance, and a sort of su- 
perstitious belief, that there was a viystery 
in doing these things." 

Harry and Lucy amused themselves by 
looking at some of these old receipts, 
which, however, were hard to decipher, 
the ink being yellow, and the spelling old 
and incorrect. 

The next day was Sunday. Harry and 
Lucy went with their father and mother, 
and Mr. Watson and his family to church. 
The church was in the village near the 
house. As they were walking home, Mrl 
Watson asked if they would like to see 
some of the houses in the village, where 
his Vorkmen lived, arid the cottages in the 
neighbourhood. Harry and Lucy were 
glad to take this walk, and Harry kept 
close to Mr. Watson wherever he went. 
! In. one cottage, the master of the hou^e> 
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a great fat m^n, was sitting at his dinner* 
Hot roasted duck and cauliflowers were on 
the table before him; while his wife, a 
pale, starved-looking soul, was standing 
behind his chair, waiting upon him,' and 
his children were huddled together in a 
corner, at a distance. He never let any 
of them eat with him. He laid down his 
knife «md fork, as the company came in, 
trying, as much as he could, to soften his 
sulky look. Mr. Watson spoke kindly to his 
wife and children, but took no notice of 
the man. As he went out of the house he 
said, loud enough for him to hear, 

" I should have no appetite for my roast 
duck, if I were forced to eat it by myself, 
.without my good wife to take. a share." 

Lucy wondered that Mr. Watson did not 
insist, upon the husband s letting the wife 
and. the poor children sit down with him. 

But Mr. Watson replied, "that he had no 
right to do this; every man had liberty to 
do as he pleased in his own house, and in 
his^ own affairs. He could not interfere 
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between mail and wife fartber than he had 
done, by laughing at Ihe surly husband, 
and shaming him before company/' He 
said he had known thas man btiy, for his 
^wn eating, the first green peas c^^sea^ 
son, when they were^ expensive rarities ; 
even when his children had not clothes to 
cover tbem^ 

^^ The selfish creature !'' said Loey. 
" The brute !" said Harry. 
In the evemng, as they were walking in a 
juretly lane, near Mr* Watson's house, they 
met a man, who was endeavouring to come, 
up the lane; but he could not, by any 
efforts he coidd make, walk in a straight 
liffee ; he was so much intoxicated, that he 
scarcdy knew what he was doing. When 
he met Mr. Watson he started, stammered, 
tried to take off his hat, and to stand out of 
the way, but he could not accomplish it. 
Lucy was very nrach shocked. Mr. Wat- 
son called at his derik^s hoiise, and ordered 
that this man, John Giles, should be struck 
off the Ust of workmen, and should not be 
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m^mltted to tibe foundery for the nefxt 
week; aa;i<| tliat Marlchaiii, who was a sober 
fellow, sbould come in his place. 

Hmy thought this waa very right, till, 
womfii time afterwards, when the drunken 
ms^'s wife came to Mr. Watson, to beg him 
to pa^doQi Itter husband, and to readmit him 
tp the work. She said that if he did not 
sSm^. and her children must suffer for i% 
that her husband would beat her> and only 
^ivk. the moare if he was vexed. The 
tears rolled down her fece as she finished 
8{)ieaking^ Harry wondered how Mr. Wat- 
son could refuse her, for it was not her 
fault that her husband was drunken. 

At night, when Harry was in his fa- 
ther's room, he talked to him about this, 
and asked whether he thought Mr. Watson 
waa right, or wrong. Right, his father 
said; he did not think his refusal was hard- 
hearted, but steady ; because it was his 
duty to dD what was just for a great num- 
ber of people, as well as for this one man. 
If he were to employ a drunken workman 
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in preference to a sober man, this would 
encourage the drunken, and be unjust to th^ 
sober. 

" I Would not encourage the drunken 
and idle upon any account," said Harry: 
" I thought Mr. Watson was quite right at 
first, in ordering that he should not be ad- 
mitted to the works for a week. But 
Height not Mr. Watson have- forgiven* hini 
for the sake of the woman?" 

" Then any other workman might drink, 
and might hope that his wife would beg 
him off, and obtain his pardon," said 
Harry's father. 

" Father," said Harry, after a long si- 
lence, and looking very serious, ** I thought 
that a great mechanic was only a person 
who invented machines, and kept them 
going, to earn money, and to make things 
cheaply. But now I perceive that there is 
a great deal more to be done ; arid if ever I 
grow up to be a man, and have to manage 
any great works? I hope I shall be as goiod 
to my workmen as Mr. Watson is. I will 
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be as just and steady too if I can. JBut, 
^tfaer, I see it is not so very easy to be 
just, as I should bave thought it was. 
There is a great deal to be considered, as 
I find from all you say about forgiving or 
not forgiving the drunken man for his 
wife's sake. I feel that I have much more 
than I knew of before to learn." 

^ Harry, I wish you would goto bed, 
and. to sleep," said his mother; ^^for lam 
sure you must be tired after all you have 
seen, and heard, and thought, this day." 
;" Not in the least, mother. I never was 
wider awake," said Harry. ** However, 
I will go to bed to please you." 

Our travellers were to set out before 
br^ddast, and very early in the morning. 
The family promised that they would not 
get up to see them oiF, lest they should de- 
lay them on their journey. Lucy did not 
forget to inquire for the alum basket, when, 
she wished Miss Watson good night, and 
good-bye. 

" If it has succeeded you will see it in 
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tke hall aa you pass tkroogli ist liie raont- 
ing/' said Miss Watson ; '^ but yesterd^ 
oue of the servants shook the vessel con* 
taining it, and by that means prevented 
the crystals from focming rightly. I was 
forced to begin the whole operation again^ 
This tune I locked the door to secure its 
being undisturbed/' 

As soon as she was dressed in Ihe mom- 
iBg^ Lucy ran down to the hall to see whe* 
iber the basket was there. And there it 
was, standing beside her bonnet. The 
wicker skeleton was no longer visible; 
every part of it, handle and all, being 
covered with crystals of alum, apparently 
perfectly formed. She did not, however, 
stay to examine exactly, or to count their 
sides, which is always a tedious business; 
but seeing a note directed to herself, tied 
to the handle, she tore it open immediately. 
It told her that this basket was hers if she 
liked it. 

" If! to be sure I do !" said «he. 
Miss Watson isuggested, diat if Lucy 
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dbtOT^ld ev^r attempt ta nake such a one, 
she might put into the solutioB of alum a 
little gamboge, which would give to the 
qfjstal3 a pretty yellow tint; or she might 
mix with it any other colour she pre- 
ferred. 

Within the basket, nicely placed, Lucy 
found several little paper cornucopias, 
filled with sugar-plums, and rose, and 
lemon, and barberry drops, with receipts 
for making each, written within the 
papers in which they were contained. 

She was so much delighted with hef 
cornucopias, and their sweet contents, 
and with the pretty crptallised alum 
basket, and with the good-natured maker 
and giver of these good things, that she 
could think of nothing else, during the 
fir^t hour ol the morning's journey. 

" Now, mamma, will you taste the bar^ 
berry drops ? B^cellent, are not they ? and 
the lemon, better still ! Oh, mamma, can- 
opt you taste any more? here are seven 
pthe? kinds." 
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B^ore breakfast it was impossible id 
taste all the seven, even to oblige Lvicyi 
and in honour of liliss Watson. But 
Harry was an indefatigable taster. He 
went on without resistance, but without 
giving what Lucy deemed sufficient tri- 
bute of praise to' eachl At last, wHen 
much urged by the repetition of, *^ Is not 
it excellent, Harry ? ^ 

He coofclssed, that the tastes of differ- 
ent drops were now all so mixed in his 
mouth, that he could not tell one from 
^e odier. Lucy shut up her cornucopias, 
and reserved her plenty for time of need. 
" But, m&tnma," said she, " when air 
these are gone, now that I have the 
receipts, I can' make the same whenever I- 
plcase.'' 

" It is not quite certain," her mother 
said, " that because you have the receipts 
you can make others equally good, when- 
ever you please." 

^ Piqued; a litde by this observation, and 
by a smile of Harry's, Lucy began to form' 
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variws schemes of trying experiments, in 
makiiiig rose and barberry drops, and 
sweetmeats, like those which she had 
tasted of Miss Watson's, and which every 
body had liked. She enumerated such 
numbers of things, which she intended to 
make, that Harry at last laughed, and 
said, 

** My dear, you will then turn cook and 
confectioner quite, and forget every thing 
else." 

Her mother observed, that it was useful 
to know how these things should be done ; 
but that the propriety of making, or not 
making them ourselves, depends upon the 
qircumstances in which we are placed, 
and on our rank of life. Those who have 
servants, that can make them, would act 
foolishly in wasting on such work their own 
time, which they may employ more ad-, 
yantangeously. Miss Watson, who per- 
haps had no servants, that could make these 
^ings, did wisely and kindly, in making 
them herself for her friends who like 
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tiiiem; and it was particiilaily oUigiag 
wd amiable of her to condescend to do 
80^ because she has other purstiits, and a 
cultiyated understanding. Lucy's mother 
told her, that if ^e persevered in her wish 
to learn how these things were made, she 
should, at the proper season of the year, 
see and assist the housekeeper in making 
sweetmeats. This satisfied her* And she 
was at leiswe to listen to Harry, who, 
for his part, was anxious to become a 
chemist, and who had been struck with 
the idea of the happiness of the person, 
who possessed a laboratory, and could try 
chemical experiments. His father told 
him,t that it was not necessary to have a 
laboratory and a great apparatus for this 
purpose, as one of the most ingenious 
and successful of chemists and philoso^ 
phers has observed. Many most useful 
and excellent experiments can be tried 
in an easy and simple manner. 

Here his £sdher was interrupted by an 
exclamation fix>m Lucy, at the sight of a 
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taU finger post, bn one of the arms of 
which she observed, To Birmingham. 

Harry and Loicy anxiously watched to 
see whether ijie driver turned down this 
road, as they had both an ardent desire to 
go to Birmingham to see some of the mar 
nufactures, of which they had heard most 
interesting accounts. Lucy's astonishment 
had been excited by some scissars which 
Mr. Frankland had shown her, ivhich she 
had tried, and which, though not of the 
most beautiful polish, cut sufficiently well 
for all common purposes, and yet, oh, w(A- 
deriul! Mr. Frankland told her, that this 
pair was one of a dozen which he had 
bought for one shilling ! 

Harry's curiosity had been raised by 
hearing of a knife with five hundred blades, 
which he had been told was to be seen at 
Birmmgham. 

The knife came first to his recollection ^ 
an instant afterwards, however, he said, 
''But there are things there, a thousand 
times better worth seeing than that." 
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: '' Oh fafher!" cried he, twning to hi^ 
father, ^^ I hope we shall go to Binning- 
hain, that we may see the grand works 
at Sohoy Mr. Boulton's. I read an ac- 
count of them while we were at Mr. 
Frankland's, in one of the notes to that 
Botanic Garden, when you were looking 
for the Barberini vase, Lucy. It said, 
that there is a magnificent apparatus for 
coining, all worked by one steam engine, 
which cuts halfpence out of sheets of 
copper, and at one stroke stamps both the 
faces and edge of the money." 

** Yes, I remember your reading it to 
jne," said Lucy; "and it was said, that 
four boys of ten or twelve years old, no 
bigger, mamma, than Harry, could, by the 
help of this machinery, worked by that 
great giant enchanter, the steam engine, 
make — how many guineas do you thinks 
in one hour? thirty thousand, mamma. 
Was not it, Harry?'' 

" Yes, thirty thousand," repeated 
Harry; " and besides this, it iis said 
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that the machine keeps an exact ac- 
count." 

" An unerring account was the very 
word," said Lucy. " It keeps an unerring 
account of all the money it coins. Papa, 
I do hope you are going to Birmingham. 
Oh ! mamma, I hope we shall see all that 
was described in those lines, do you re- 
collect ? I hope we may see/' 

^* Hard dies of steel tbe cupreous circles cramp. 
And with quick fall tbe massy hammers stamp.** 

Her father told her, that he believed 
that these massy hammers are no longer 
at work at Soho ; but that a far more mag- 
nificent apparatus for coining is now 
established, at the Mint in London. He 
hoped, he said, to show them all these 
wonders of mechanisin, of which they had 
read in prose; and poetry, at some future 
time. For tiie present, however, he must 
disappoint them. He could not go to 
Birmingham, he must pursue the road 
to Bristol. Even on their account, he 
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added, addrcuing^ kimself to tbeir mo* 
ther, he did not choose now to go to 
Biimin^hanL The general principles of 
a feir gi»at iarentions, he hoped-, had 
been clearly tmderstood, and fixed in their 
minds, by what they had abeady seeir. 
He was glad to find that they had taken 
pleasure in following the history of the 
progress and consequences of those noble 
discoveries ; he would therefore take care 
not to confuse their minds, by show- 
ing them the details of small ingenious 
contriTances, in the Birmingham work- 
shops and manu£aictories, or by daz* 
isliag their eyes with the sight of more 
thaa Arabian Tale magnificence, in the 
show rooms of "the great toy-shop of 
Europe." 

Harry and Lucy had not been so much 
spoiled by their father's and mother's in- 
dolgenee, that they could not bear dis*- 
appointment. One sigh Lucy was heard 
to give for the great toy-shop of Europe. 
Harry sttj^essed his rising sigh; for sinee 
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the steam engine ccmier was not to be seen^ 
he cared little for the rest They both 
agreed '^ that papa knew best" 

And this wes not with them a mere 
phrase, said with a look of hypocrisfi but 
wilih honest faces and hearts, and firm 
helief from experience, of the truth of 
what thej said. 



" What is the name of the town to which 
we are to come next, mamma?'' said Lucy. 

" Bridgenorth, my dear/' 

^^ Bridgenorth !" r^)eated Lucy; ^^ I am 
sure there is something I Imve heard about 
Bridgenorth; but I cannot remember what 
it is.'' 

" I know what it is, I believe,*' said 
Harry; '^ a famous leaning tower." 

"Yes/* said Lucy, "that is the very 
thing! I recollect reading about it, in 
my History of England, which said, that 
this tower of Bridgenorth was not always 
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leaning: formerly, a great while ago, it 
was upright and like any other tower, but 
it was shaken from the foundation when 
it was bombarded, during some siege 
in the time of the civil wars, was not it, 
mamma? I read it to you: and it has 
hung over in the same leaning state ever 
since, looking as if it would fall, and yet 
not falling. I am glad we are to pass 
through Bridgenorth, that we may see it 
with our own eyes." 

" Yes, I shall like very much to see it,'* 
said Harry. 

Their father desired the postillion to 
drive slowly when he came into the town, 
and Harry and Lucy's heads were first out 
of one window, and then out of the other, 
eager for the first sight of the hanging 
tower. 

"There it is!" cried Harry. 

" Of red brick!" said Lucy. " I see it. 
I had fancied that it was of grey old btone. 
I expected to see a fine venerable ivy man- 
tled tower." 
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- ''I cannot help it," said Harry; "but, 
my dear, take your head out of my way, 
for I cannot see what I want to see." 

"There you may have it all to yourself^ 
my dear Harry," said Lucy. " I think it 
is very ugly." 

" Nobody ever said it wa^ pretty, did 
they?" said Harry; "but it is a curious 
thing." 

'* Not pearly so curious as I expected," 
said Lucy, " Not nearly so dahgerbuis 
looking as I fancied it must be.' I had 
hoped that it would quite take away my 
breath to look at it, and that we could not 
drive by without fearing, that it would fail 
upon our heads." 

Harry had no such fears or hopes, be- 
cause he recollected distinctly having read 
an account of it. He knew, that Bt Pisa 
there is a tower which overhangs 14 feet, 
much more than this of Bridgenorth^ His 
father asked him, if he could tell why these 
sloping towers continue to stand. *' What 
prevents them from falling, Harry, do you 
know?" 
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Harry said lie believed he knew, be- 
cause he had read in Scientific Dialogues 
an account of them, and axi explanation of 
the principle on which they stand. 

** 1 know you did/' said his father, ** and 
you understood it at the time you read 
it: but let me see if you understand it 
now/' 

" Father, it is very difficult to express it 
in words, as Lucy says; but if I had my 
little bricks, I could easily show the thing 
to you.** 

"Yes,'' said Lucy. "Very often we 
built towers, which leaned over, and yet 
stood; and we used to try how much we 
could venture to make them overhang 
without their falling: I recollect that per- 
fectly, though I do not know the reason 
why they did not fall." 

" If I had the little bricks, I could show 
and explain it," said Harry. 

" But as you have them not, and as you 
cannot always carry a hod of little bricks 
about with you, Harry," said his father; 
" try what you can do to explain yourself 
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by wordfi^ those yon raay d^ways have at 
command .'' 

^^May — I wish I had," said Harry. 

"Begin, Harry, by Hhinking of wha* you 

wish to express, till you are quite clear that 

you know what you measi, and depend 

upon it you will then easily find words," 

said his father. " People often imagine 

that their difficulty is in finding words, 

when the real difficull^ is m having clear 

ideas of things." 

" Then you must, if you pleaise, father^ 
give me time," said Harry. 

" As much time as you please,'* saidliis 
father; "and that I may not hurry you, I 
will go on reading this book." 

"Thank you, &ther," said Lucy for 
Harry, 

Harry looked back at die hanging tower, 
which was yet in view, and after he had 
ihought till he was clear of what he meant 
to say, without considering about the words, 
which came when he began to speak, he 
went on fluently, after the first word, " fa-^ 
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ther/' had made his father look up and lay 
aside his book. 

** Suppose that a plumb-line was let 
down from the centre of gravity of the 
whole mass of that leaning tower, the 
bob of the plumb-line would fall within 
the base, or foundations: the plumb-line 
could not hang outside of the base, or else 
the tower must tumble down. As long as 
the centre of gravity is supported, any part 
may lean over, or may hang out of the per- 
pendicular line, and yet, provided the mate- 
rials stick together, the tower will not fall." 

" I think I understand that," said Lucy, 
" but I am not quite clear.*' 

**If you do not understand what is 
meant by the centre of gravity y' said her 
father, " you cannot be quite clear, indeed 
you cannot comprehend it at all." 

Lucy said she remembered seeing Harry, 
when he was a little boy, standing upon 
her father*s knees, and leaning his body so 
much to one side, that she was afraid he 
must have fallen. " And papa you then 
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explained to me how far he might have 
leaned over without any risk of tumbling 
down. You also told me something about 
the centre of gravity, but that I do not re- 
collect, exactly-"* 

" And of course I cannot remember it at 
all," said Harry; "but my father has often 
shown us, that the motions of our tumbler 
toy depended on the situation of the 
centre of gravity. By the bye, there is 
a way of finding out where the centre 
of gravity is in a body, or figure of any 
shape." 

"Is there ?" said Lucy. " I do not re* 
member papa's showing us that. Hqw did 
you learn it? And if it is not very diffi- 
cult, can you teach it to me? Who taught 
it to you?"* 

" A book," said Harry ; ** my own good 
* Scientific Dialogues.' And if I had but 
a bit of card, and a bit of thread, and a 
pin, and a pencil, and if we were not in 
the carriage, I think \ could show it to 
you now." 

VOL. II. h 
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But as all these ifi stood in die vajr; 
Ae xxntter was put off for the present, end, 
hke maiiy good thfogs that are put off^nw 
foogotten. Nor can we muiji ^cmdar that 
this was driven from the reecdieotioa oven 
of the philoeophie fiany, by the busde he 
saw in the fiest iown through whidi they 
passed. It happened ikal diere was a 
great fair in <thi8 town, and it w^ fil]^ 
with such crowds of people, and so many 
stalls and booths, covered widi canvas, 
lined the steeets, that it at ibst seemed im- 
possible that way for their carriage and 
horses could be made through them, with- 
out trm[]|)liiig on some of die people, or 
overturning some of the toits. The posttl* 
tioQ stopped, and called civilly to die peo- 
ple to make way: red cloaks and great 
coats yielded on etch side, and those in 
front got from under the horses' noses, as 
diey advanced step by step. Lucy had 
let down the glasses, UQd was looking out 
with great interest, not unmixed with ap- 
prehension, and listening to the-^ 
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«*Ui^ewl)MMlibi»i{d, 
Of 8i9Mu^if^ ^.oundf 11^ YoiwB* ali coufiMwd," 

And as, little by tittle, tihe carriage made 
ita w^jr tbrouj^ the deftse nultttude, she 
a^w mauy hair-breadth escapes, <whieh made 
ker Miriok, and cry ^Ohl" and ''Ah! ' 
aaanj ^ time, for dioae who 'were all un- 
heedfttl of dieir danger, in die ardour of 
hatig^ining, the pleasure of gossiping, the 
Tahemenee of scoldiog, ^e stupidity of 
staring, or the anKiety of maternal affsction. 
H/ei« ims eeen a mother erossing before 
the fery pole of the carriage, which nearly 
ran into her ear, in so much haste was 
Ae, to snateh out of the way two chil- 
dreci, standing unconscious, the one with 
an apple, &e odier with a whisljb in his 
mouA. And elose to the wheel of the 
carriage, at one time, there was a young 
damsel, with pink <^eks, bargaining so 
eaiiias^ lor a pink ribbon with an old 
woman in her booth, that the wheel must, 
as Lucy ibou^t, hare gone over her out- 
stretched foot, but that just m time looking 

l2 
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up, she drew it in, and still holding the 
dear ribbon in her band, continued her 
bargaining. Next there was a group of 
old women, leaning on their stidcs, with 
their bonnets close to each other, tdlii^ 
and listening to something so eagerly, that 
they never heard the carriage coming, till 
the wheel went over the point of one of 
their sticks, and begrimed the scarlet 
cloak of the speaker, before she Would 
move her shoulder out of the way. 

Then came an awkward clown on horse- 
back, with elbows out, lugging at the hard 
mouth of his shag-maned colt, who knew 
no more than his rider the way he should 
go, but who, with glassy eyes starting out 
of his frightened head, seemed to have a 
mighty mind to run straight in at the 
carriage window. Seeing which, Lucy 
ducked directly. How they passed she 
knew not; but when she looked up again 
they were gone, and Harry'sbody was far out 
of the window, watching the operations of 
man and horse at the farther end of the 
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street. There was the colt flouudering 
and struggling with his rider, at the cor- 
ner of the street, where both vanished 
before it was settled which would be victo- 
rious. 

But now Lucy saw before them, in a 
new street, a huge wooden house or cara- 
van on wheels, on the outside of which in 
large letters were written the names of the 
-wild^ beasts who lodged within, and who 
were all to be seen for the sum of one 
shilling. Across this part of the street hung 
flapping, furious portraits, coloured to the 
life, of a lion rampant, a .hyena, a tiger, 
and a mountain cat with enormous whiskers. 

Lucy began to be a little afraid that the 
poor horses would be very much frightened. 
But either they did not think the portraits 
striking likenesses, or they were not suffi- 
ciently acquainted with the originals and 
their private histories, to be as much afraid 
as Lucy thought they ought to be. They 
went by quite quiedy, yet were, as .Lucy 
observed, most foolishly frightened soon 
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tlkenrflnl^^ by a poor Iktle bey popf»Dg 
OQt fnaa itoder die long skirte of a puppet- 
tko^. One tewed, the otber ^t/id, but 
Ibeir driver being' h temperftte wbip, potted 
them into good humour, and brought theie 
on safely to the van^ TtonJbg nader the 
ffinshif^y, l^y kttiew whiere they wer^ 
lowered tb^ pvicked^up eitrsr^ and itood 
peirfecdy stiV) at Ae bar^'door, tietghii^ 
by tuttw to ibeit acquaintaaee hi the yard, 
wbo answered Ironn thor iniDoet stellsk 

Lucy found, odthe efaboBey piece of the 
rooia wheare they wens to dine^ aa adyef« 
tisemeBt, infoiming tbe: pablk, tbat*^ 

'* There is vow im thid towB a^ new &»ry, 
hifiAftdy sorpassing the old Corsican fiauiry, 
wW itippeared in Englwad in the hat een* 
t»ry , and wlso wae honouted with the ^pr (v- 
bfltionef thenobSfty and gentry^ But the 
Uttw fairy is fidt an ineh less- dram the old 
ftitry, and ean^ s^ieah thtee luignage^ 
Fveach^ EinglisliV and Itdjka^ danee^ to 
advntratioar, emd waif2e& inimitably, if re- 
qwped," 



Wkik Lttcjr ^vte re«dii^ ikv$ ttrdy 
Harry was p^rusiog^ aimtheri wbtch ke 
kad found on the taUey alid wUi6h in- 
formed ibe piiblioi that tbiseTening^ ad six 
o'clock, a t6m|miiy of tumblem wotftd^ at 
Hm theatre in Am Herlmv ^hthit» for the 
amiiB«(aieBt of the publio, tevenit coriotta 
featff in tiuabHa^ and rope cbrtkurig. One 
maHf prataitcd «9 earpjr a HaiAot poiaed cm 
faia ohin; and another to hdlauoe a table 
on the rope, and even a chair oik wbicb 
he wa6> Umaelf to b« ae^od iwith his bottle 
beibre hkn, and <|iiite at hi^ ease. . 

Harvy waa euilkrtis ta* sea thele sights: 
he told Loey^ tkait hora wovld be fiaie eii* 
amples of all they had been stying about 
tha ectotra ef gravity. These wonderful 
tbinga most be done frctai uademtanding 
hgvf ta manage that properly « He wiahed 
awre and aeiorey the loiiget he thought of 
Akfs to see these tuinfale^. Luey^ it must 
be oonfesaiddv was ao< Ibq ctsrioas cwl this 
sdibjeet^ and she ikFOuid nm^ rather, had 
abe been to obt^ose^ stoe tfad new Carsieaii 
Mty. 



224 

Their tsiiher and'iDodierhad determiiied 
to sleep at the inn where. they now wer^ 
and they told Harry and Lucy, that they 
would, in the evening, let th«n see either 
the Corsican fairy or the tumblers, but to 
both they could not take them, as they were 
in opposite parts of the town : the tumblers 
at the theatre, the Corsican fairy to be 
seen at the court house, between the acts of 
a concert. Lucy was fond of music, 
Harry did not care for it 

"Well, EUirry and Lucy, which do you 
choose?" said their father. '^ Take five 
minutes to consider, but then you must 
decide, that we may engage our places or 
buy our tickets in time." 

Lucy recollected the resolution she had 
made, when first she set out upon this 
journey, that she would imitate her mother's 
kindness, of which she had seen so many 
examples; she therefore gave up gene- 
rously her own wish to hear the concert 
and see the fairy; she did this in so kinda 
manner, that she. put her brother quite at 
ease. She was very happy with him 
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seeing the. tumblers^ and when it was all 
0¥er, she wa§ quite content :with them and 
with herself, 

At the end of the next day's journey our 
travellers arrived at Clifton, Harry and 
Lucy were. delighted with the place, and 
were /glad to learn that they were to spend 
some days here, in ordei^ that their mother 
might rest herself. The next morning 
after their arrival they walked with their 
father. on .the Downs, from the top of 
which they looked, down a steep cliff, 
and saw the river Avon, below. They 
descended to the river, down the cliff, by a 
new road, which a number of workmen were 
then making. The workmen were break- 
iiig some hollow stones, which had fallen 
oat of the bank by the side of the road. 
The. hoUows of these stones were lined 
wi& shilling crystals. Lucy. picked up 
bits of this stone, and added them ^o the 
ooUection which she had made atJVIatlock. 
The fstone that sparkled with crystals was 
called, she was toid^ Bristol stcme, and. the 

l6 
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et^stfth AemselveswewcttHeABiiitoldMi' 
mcm6k. Lucy-afterwatidsBaffir, iitribehoiise 
of a lady in Clifton, a cross of tboe Brislbl 
diamonds, and anoliier cross o€ teal dia- 
monds, and on laying the tivo ude by stdcr 
she could scarcely tell the dl flbreiie«. 

They had now descended to the bankoif 
the rirer, where ttky stood stme time to 
admire the diff caHed* StVinceat's roislc. 
They then wriked tt>^ view aa eattenaive 
quarry, where some miners were blastbg 
the rooks witib gunpowder. They ifnquiMd 
of the head workman to whatuse the stone 
was applied. He showed tiiem soiDe of 
it, which had been hewn ittto biodes^ and 
was intended for paving the streeteaf Bath 
and Bristol. The cbippings^. he isfermed 
them, were not thrown away m' usdesa; 
but were, after being brokenp i^ciy smcl], 
emploif^ed to mend the iwdsi^ The mole 
was li^Ms(tone;. Ilarry saw sooie of ifrbion-^ 
ing in a kttn, and he wa« mfonnad that it 
was hard, and\ wlle»^ cut and: poKshed; 
formed af handsome- tnafbliB Same of/ it 



vmi of H Mtfditfti e^ottrr sbflie gr«f ^ and 
si»ttte hU(3s,; bttt' aft- iHiglif be c<W¥ert»d 
by thirirtiidg iD«y #Mll^ ^e. 

-" The &Ae botef 6t Mir' kHttt^" said 
llteir coB^octoV; " ia vety «Mch sought 
^r', vl6i 6t^^ iti «bfe ndigbbiontiyhiOdd j )im 

to theWestlodittr 

^at tiAi Inae k^a^j^l'ied M- tbifr West lii<- 
diesT" 

HjMy aod iw^ /i^i«d:, Ihaf tllkr^ sU}»u 
pdsied that ntn« iJferVed i^tH, M it^dkl ift 
E%I«tn^, to Make' inoMe^, aaltf tO> MeinaM! 
hold. 

" It is tih& eifif^yed itk- ]flttki^s%ap,-' 
-aedd <Iiefr &«fier. 

Haivy tod £(Mij^ bfeggr^ ft^ b49 iflfoMiieif 
In what itttoiieK 

" I am glad," h« iteplted',- " thiftt <«tf Visit 
to &ie Kme <itiaFt*f I^'«6i>jk<$ oiUr itt^tlon 
t«ir«i<d9 siigar'^A)«M&g ;' for <»( t^at stttM 
jeee, duriefg (Htf st^ tW GliftUtt^ #fe shaH 
hare' fii«i best e^j^titfitty df itflbmtki^ 
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ouraelves. In the port of Bristol we shall 
see shi{>s from the West Indies unloading 
their cargoes of sughT ; and on board of 
those ships, if we are fortunate, we shall 
find some steins of the sugar cane. In the 
manufiftctories here we shall meet with the 
apparatus required for making sugar, which 
apparatus is to be exported to the West In- 
dies: here too are extensive refining houses, 
where they extract from brown sugar that 
pure white substance, that you see every 
morning cm the breakfast table. Let us 
walk at once 1» Bristol, and try to satisfy 
our curiosity. But tell me, children^ 
whether you already possess any informa- 
tion on the subject of sugar-making?" 

Harry and Lucy replied, that they had 
read, in Edwards's West Indies, an account 
of the sugar plantations in Jamaica, of the, 
sugar canes, and sugar mills. 

Lucy was asked what she remembered of 
this. She recollected that the sugar cane is 
a.sprt of straw-coloured jointed reed, about 
th^ thickness of the handle of an umbrella. 
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It grows in general -to about the height of 
a man, and at its top are leaves like flags. 
The canes are cut in autumn, and the 
sugar-making time is a season of gladness 
and festivity to man and beast, especially 
to the poor negroes, who work in the plan- 
tations. 

Here Lucy was near going off, far away 
from the sugar*making, to talk of the poor 
negroes, but her father called her back 
again, by the question of ^^ What is to be. 
done to the sugar canes after they are cut ? " 
^' They are tied in small bundles," said 
Lucy, '' and carried to the mill, where the 
sugar juice is to be squeezed out of ihem." 
Lucy looked to Harry for assistance when 
she came to the mill. 

^' It consists," said Harry, *^of three large 
iron rollers, turned by wind or water, or 
horses, or oxen, or perhaps, now, the peo* 
pie may have learned to work them with 
steam. The bundles of cane are passed 
between the rollers, and squeezed again 
and again, till all the juice is. pressed out 



ki« eiiiight in nifMdettgMfor, liMd tftilb 
lead, ttoA ratis vBtoIke heuse wllei^ lri« 
to be boited. It is said ta be ^ gt>Mt 
eottsequeoce to boii it a» quiekljf as tii^ 
<teiif ; but I do not knoirtlie i^aisoD.'' 

^ The nsasott is lest it shooM' fetmeAtT 
Mid bis father. '' Do you know foi> what 
pitopbse it is boiled, LueyT'' 

^ That the water whtdi ill ia &e j^m^ 
may evaporate,** replied Lacy ; " and that, 
on eoolitig^ the liqtror, the sugar may cry$^ 
taUue, there not faeiikg water enoughs to 
keep ie dissolved; just as we saw the 
erystailising of the akiitt for my basket" 

<^ Yhe boding ii» also necessary,?' saiil 
her fti&er, '* to eause tiie othet^ vegetaMe 
matters contained in the jtitioe to se^iMe 
iti the foi'm* of x&tAj when ikktf are re- 
moved by the iririmt&er. Aad here if is 
thatl4me is ito sefrieeable iti rendering the 
separatfoii of this scum complete. It ahfo 
renders the liquid thinner and less vis^idi 
H^ that the- partieles of sngai* caii^^ me^ 
ftieely, and ctystallLs^ more readlljr. Do 



fWk^vbmBttifet, Hkiryt faf what rmaub tksy 
edi llMt nqpjTinttcm of liie lienor tkdt 

fte ^ugar k«fi crjntsiUiscjd it » put mto 
CMib» witb hdtetf in tfae bottom. The mot 
ltt3M»:<lmi» to the bottom of. the Qasks^ainl 
niii£^ oii» ^t the holesi'' 

Hatty^ Loeyr^A' their fSrther were iNjffl 
dUf^gerd m^ talking d>ou<; dugary when they 
fettnd' themselves arrired at the Wefr Doelu 
ofBrisfdi The Wet Docks as^ a bam of 
wtit^]«, f[>i4iied^ by tlmiwiag^ flood'^tleli 
across the ancient bed", of the Avc», tbi 
r^er' ittetf beittj^ teiiisd into am artificial 
lAfanviel; The! witer withitt^ the biLain wi» 
prevented by the flood-gatea firom^ £illmg 
Wk& the < tiidfe, M! that tlst ships were kept 
<MmstiM% a&M^ fflren^ at low wafer. 

Oifti* l^ny flitmd the basin crowded wiA 
ik&p»4 TIm^ diMfflgtmbed the dnps arv 
ritred ftofn< ihe^West Indies bf die Jhogah 
iMads^of^fiygeif thtft thecre^^wcee boiaO- 
iiig^utr imd brf tfaei blaek. saikHrs^ whmn 
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they saw on board. Oa^the dedus of 
these Tessels diey observed some of the 
sailors and boys sacking some pieces of 
the sugar cane on account of their sweet- 
ness. Harry noticed in a warehouse, as 
he walked along, the parts of a reeling 
mill for squeezing the canes; add. pans of 
iron and copper for boiling the juice. 
Men were employed in packing these for 
exportation. Our party continued their 
walk until they arrived at the end of the 
basin, and then turned homewards towards 
Oliftoh, highly delighted with all that they 
had seen on (heir ramble. 

On the following morning, ai^ they sat 
at breakfiist, the suli^ect of sugar-making 
was resumed. 

^^ The art, as practised in the We^t 
Indies, is still very imperfect," said their 
father. ^^ Much of the sugar existing in 
the juice is. lost by injudicious manage- 
ment Two sweet substances are coiir 
tained in the juice. Sugar, whi(di crys- 
tallises easily, and midasses, which • is in,^ 
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capable of doing so. The phmt<»r. should 
endeavour to obtain from the juice ail the 
sugar that it contains when first expressed, 
with as little of the molasses adhering to 
the sugar as possible. But sugar, by ben 
ing oyerheated, loses, its power of crystal- 
lising, and is converted into a substance, 
resembling the molasse9. ' Much sugar is 
therefore destroyed in boiling the juice 
rapidly, and the quantity thus destroyed . 
increases the proportion pf molasses." 

^^ I have often burnt a piece of sugar 
in a candle/' said Harry. " When burnt 
it remains sweet; but it becomes brown, 
soft, and sticky." 

^* The same change takes place," said 
his father, "when a strong solution of su- 
gar is heated in a vessel over the fire. 
When only a little hotter than boiling 
water it begins to undergo this change, so 
that a part of it loses the property of crys- 
tallising on cooling." 

Harry and Lucy were sorry to leam thctt 
so much of the sugar, raised by the hard 
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tail of tW poor negro, was wpMMf nbA es- 
prassod libeir hopes th«t soifee reoMdj 
Blight be devifted lor the enrH. 

'' Mmh of the wgut brought to this 
country o«ed formerly to be wasted ia the 
siMie manner," said their fethet ; '' bat in 
eonseqttence of late unproreBiRelitB^ that is 
no longer die case. 

'* And trba;! are thoM iMpvoiremeiitB," 
said Hany, " of which yotf now speak?" 

'' That is what I propose to sh^wyoathiB 
vety momittg/ saM his father; '"^ tot I 
flieati that we shooid seie the new process 
of reflninjg in one of die ngar houses ait 
Bristol ; so now let us talk aiiont refining, 
that yoo may uadenteaid ^id»t yod $ee 
A<e people doing. Have either of yon 
h^rd of read aey thing concetAiDg ngao-^ 
«!feiittg?" 

Haany said that h^ fa«d heard flmt bai^ 
Iddk's blood was made we of at the silgar 
houses, but in what maaiaer^ and for what 
pttrpdse it was sq^j^ed he did not know. 

^' Whefl brown sugar has been dissolved 



im ^ter," i^d his father, '^ A^ blood is 

employed to clarify the solution } that iB^ 

to xiBmoTe the imfmrities^ The blood is 

nviiced Iti 8 litfsHA %M.e wMi ibd eohi solti-^ 

turn of i^gar; it cosgdlates on the app^K 

eatkm of a ikioderate heal^ and rises in the 

form of scum^ which i» ihen removed ff om 

Jlie surface^ But ia th» sogar bouse tiiat w^ 

^a» g(mg tc^ 1^^ this datifying' process k 

dispen^ witft^ it being" fonnd that much 

sro^r n w^sb^ bjr bemg mixed with tbd 

scfffii) tout whidh it cannot afterwiirds be 

separated." 

" Do not 5ioti remexobisr^ Hany,** said 

Lucjr, ^^ a story conceniing aprooess caUed 

cUq/ing,^ fay what aib accident it was first 

found out! that clay was good for sugar ««-* 

good for whitening sugar^ I mekn^'* 

" I do^ not recollect," said Harry* 

** &o much the better,"^ said Lurey, " for 

I sliall have the pleasure of tellis&g it t^ 

youv It isa very curknis thing aboutahes-^" 

*' TeB it to ns^ my dear Eucy, I adviiie 

yitb/' said her mother, <' without raiaba^ 
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our expectations, lest it should disappoint 
us afterwards." 

'^ Then you must know, mamma, that 
one day a hen, who had been walking in 
some wet clayey place, and had day stick- 
ing to the. bottom of her feet, happened 
to tread on the top of a pot of sugar. 
It was soon afterwards observed, that 
the sugar beneath the marks of the hen's 
footsteps was whiter than elsewhere; and 
from observing this, and considering how 
it liad happened, people thought of using 
clay to whiten sugar.** 

*^ Very ingenious," said Harry ; ** and 
Lucy remembered it well, just at the right 
time for us, did not she, mamma? I had 
quite forgotten it, but I recollect it all 
now. The sugar is put into a vessel of 
the shape of a sugar-loaf, which is placed 
on its narrow end. Then clay, moistened 
with water, is put over the top of the su- 
gar, and the water, by slow degrees, quits 
the clay, and oozes very slowly down 
through the sugar. The water mixes with, 
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and dilutes the molasises, and carries it 
down to the bottom. I forgot to tell you 
that there is a hole at the bottom of the 
vessel. This hole is stopped at first by a 
plug, but afterwards a man takes out the 
plug, and lets the stuff run off that had 
beien oozing to the bottom." 

'^ So men learned from the hen to clay 
sugar," said Lucy; "we are very much 
obliged to the hen, are not we, mamma? 
When next I see very white sugar I 
shall say to myself, Thank you for that, 
Mrs.Hen." 

" You will be doing Mrs. Hen feup 
more honour than she deserves," replied 
her father ; " for in the sugar house that 
we are about to visit, the operation of clay- 
ing is laid aside. The art of refining, as 
now practised, is a new discovery; and 
has arisen, not from mere lucky accident, 
but from judiciously combining sound sci- 
entific principles with accurate obser- 
vation." 

*f How is that?" i^id Harry, drawing 
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closer, and Usteraig with great leager- 
Bess. 

^^Thifl," eoBtinued hia fether, ^'is one 
of the happy «ppiioationfi of science to ikt 
common purposes oi life, in improoring the 
manufacture of a substance so agieeaUe, 
and almost necessary. We learnt yesterday 
how to exfraot biown sugar from raw cane 
juice; we am now to he taught how to ob- 
tain fmm bvowa sugar the pure saccharine 
matter, as white, and as hard, and as eiys- 
talline as that which you see daily on the 
tea-table. We should know the natm^ 
and properties of the foreign ingredients 
in b|!XM¥n sugar, to be able to prodsuee 
pure sagar completely separated from diem. 
Besides various impurities, brown sugar, 
as I haya already told you, consists of two 
sweet substances, sugary forming small 
crystals, and molasjsesy adiich remains in a 
semifluid state, die latter being combined 
widi a dark coioiwing matter, fsdiich rsn^ 
ders the sugar brown. Molasses. diffos 
fitMA sugar in remaining semifluid, where- 
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as, sugar nemains soliid. Now if a small 
quantity jof "vvater be add/ed to a mixtufe 
of molassefi and sugar, the whole of the 
molasses will be rendered fluid, and only 
a small portion of the sugar ; so that by 
means of water, the constilaient parts of 
brown sugar may be separated.'' 

** I see plainly," said Harry, " tiiat by 
mixing a little water with brown sugar, 
and by putting the mixture into a mould, 
sueh as they use in claying, I should be 
able to free the sugar from a large por- 
tion of the molasses." 

^ Very well," said his father. ^* I see, 
that by stating to you a few facts, and by 
putting to you a few questions, we shall 
lead you to invent the new improvemente 
yourself." 

'^ There is nothing I like better than to 
be taught in that way," said Hanry. 

^' It is a good exercise for you and for 
every body," said his father. 

^^ Pray help «is when wt cannot get on,^' 
said Lucy, 
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" To help you tben to get on^ said her 
father, '^some previous explanations are 
necessary. It is only the small crys- 
tals of brown sugar that we have learnt 
to free from molasses. To come at the 
matter within the large crystals we must 
dissolve them completely in water; and 
before they are recrystallised the syrup 
must be freed from the colouring matter, 
and from all impurities. But how is the 
colouring matter to be separated from the 
syrup?" 

*< I know that alum is used by the 
dyers to separate colours from liquids," 
said Lucy. 

" That property depends on the earth 
which alum contains," said her father; 
'^and this earth, being mixed with the 
syrup, attracts the brown . colour to it- 
self. Charcoal, made of bones, is some- 
times employed for the same purpose; 
when added to the deepest-coloured wines, 
it is able to deprive them of their- red- 
ness. 
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"When the process of discharging the 
colour is completed, the earth of alum, or 
the charcoal, together, with all the impu- 
rities, are to be separated by means of the 
fiUer ; and whenithe liquor has run through, 
it then requires to be evaporated." 

** I know, papa," said Lucy, " from 
what you before told us, that the syrup 
must not be heated in a vessel over a 
naked fire; yet in what manner to boil 
av^y the water, if not over a fire, I can- 
not imagine." 

" I told you," said her father, "that the 
ragar would be injured if made hotter than 
boiling water." 

" I think, then, I know how to contrive 
it," said Lucy, "I would boil it, as they 
sometimes do things in the kitchen, by 
steam. IJiave heard you say, papa, that 
some great buildings archeated by steam^ 
1 do not. know exactly how to set about 
it ; but I think the sugar might be boiled 
by steam." 

« That is well thought of," said Harry. 

VOL, II. M 
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^^ I wovdd cofidiKt stem Ihfoiigh pt|>es 
under the pan tbat Ikolds ^ migar." 

^^ You are bodi of you 0m tba right road 
to the priiieipaliaifirQnremeiiCiaM^gar 
ittgv" said tkek fklhar ; ^' but yet you lunre 
notiully mastei^llie dffiiiraily. Bytkeme* 
diod that J0U ha:ve iuggwtady one Jtught be 
abie ta heat the sugary but certaiBly not 
to boil it ; for you knoir that a soiutiisL of 
sogar^ if in an open yesBel, lequiiiea a 
stronger heat to make it boil than wmtor 
does," 

'' But I should thinV said Hatty, '' that 
by con&niflg steam» it oodd bemade wmek 
hotter than boiling water ; and in thatoaaa^ 
with compressed stsam, I mig^ be able 
to boil syrup." 

" You migkt so," said his &tb^ ; ^^aiid 
some persons do boil si^^ar in that way ; 
but kigh-pres8ure steam (aa it is oaUed) 
is hazardous ta deal with; and by this 
method also we risk the ovca^heating ^f 
the sugar. Turn your thoughts, thert^Ebie, 
another way, and lasteiMi of raising the 
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temperature of l&e stoani, consider wke- 
tber theM are not meaaft (^ makisg i^nips 
Of any other flavdv boil aft a Iwrer ten^^ 
rsture tihasi' whea exposed to tbe common 
atmosphere/' 

Haity cctnsidered for some time, and at 
length said, **^ I am not certadft mhefhet I 
coold succeed tudtk syrup ; but I have seen 
wa|:er made to bo9, ifbeu only moderaftdy 
warm, by putting* it fmder the receiver of 
an air pump/' 

^' How did that happen?'' said bss fe- 
ther. 

'^ Beea«se there was a vacuum," said 
Harry, ^^ lliere was ne pressure ei the at- 
mosphere. If W9e could piece the sugar 
pan under the receiver of an air pump, that, 
parbaiNS, might da; but the ^puaitity of 
s^gar to be bdled pttrales me^ father ; the 
si^rveas^ are very large, I believe. I 
could ooly^ bodl a vesy «naH quantity in' 
an air pump ; so* tbet, after aU, it would 
not do I suppose." 

'' Why will not it do V said his &ther. 

M 2 
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^^ Do not give pp your ideas too hastily ; 
till you are sure that they will not answer, 
never fly oflf to any thing else. Do not fix 
your imagination upon the particular re* 
ceiver of the air pump you have seen. 
To be sure you could not coiyure a sugar 
boiler into that small receiver." 

" No, to be i^ure," said Harry, laughing: 
then becoming quite grave again, he went 
on thinking. " How shall I manage it ? 
It is impossible to blow a glass large enough 
for the receiver." 

" Why do you stick to the notion of a 
glass receiver, Harry?" said his fadier. 
^^ Do you think it essential to the having 
a vacuum, that it should be produced in 
glass?" 

" Certainly not," said Harry, " it is not 
necessary by any means. I only thought 
of tlie glass one, because that was the only 
receiver! had seen; but I perceive that 
any other substance that is air-tight will do 
as well as glass. How foolish I am ! I 
remember now the pump, and the ste^m 
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etigine, where the vacuum is large enough ; 
or a vessel might be made as large as could 
be required for &e purpose." 

" Now you have it, Harry. The sugar 
is boiled in a vacuum, and that vacuum is 
produced by means of an air pump. The 
exact details I do not know, having never 
seen it done myself, but I hope we shall 
see it to-day, and so now let us set out." 



The sugar house, which Harry and Lucy 
went to see, was a large building of eight 
stories high. The first circumstance which 
struck them on entering it was, that in se- 
veral spacious rooms through which they 
passed, and in which the work seemed to be 
going on, there were not many work- 
men. Lucy supposed that it was the 
hour of dinner, as had happened in some 
other manu&ctories which they had seen : 
but she was told that this was not the case ; 
and that all the men, who were ever^m- 
ployed in this sugar house, were now 
diere. Few only were necessary, because 
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90 tttAch wMtdoofi by MfteUnny* In trativ 
Aie meo seened of Isttle in^iartaBet. It 
appeared as if tbqr tnere employed oolf as 
uttder-MTvantfliatlieKiackinei, and to do 
tatifling ^tqga, ytUch tike niMbaaic aad die 
chemist Iiad mA tbought it m>tA dieir 
viiik to jjftwDt the means of ^dbcttng Jo 
any other way. 

The lafge rooms and pasee^^esy Arougb 
which they passed, were all warm, as Lucy 
observed^ and yet she could not anywhere 
perceive asy fye. She asked how tbey 
weve warmed, and was t(4d that die woidd 
soon see, as they were going to the 
pkce frasi whence ^ waraith oanie« 
Their i^ide, the giBntkraaii who was so 
kttid as to ishow /them tibieae wKit ks^ took 
them to a buildi«g, aeparate Irom the msi^ 
in which there urns a steam engine. 7^ 
fire ttnder its ibotters wias the only fife used 
in these works. Ajl the voedM were heated 
by steavi that paesed through pipes in tbe 
vMsf or uader the Aoow, 

Harry was iieffe perfiectly satisfied^ and 
he looked delighted and pvoud^ when hb 
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h^savd bow nmeili was peiforwed by oaae 
iiteam engknt. It sent irmr this vo^ 
bwldiag, <eq4i%blB vafinth» and ««^Ue4 
aU the wiatfir ^t wa9 waatod m every 
partiof dac wcnJQB. 3t put Ib BH>tia» a mSl 
fixt ei^^ii^ itbe sugar, and other sub^ 
^lanoes «sad in rffiningit; and it kept in 
luftfemitting ii^tion the pistons of a huge 
aif pump. 

After having fiee«i or heard what waa 
done by this stewoa en^ioe, the great 
movha^ power 4mi which «U the veBt 4e- 
pesdied, they folfef^ed tbfar guide ioto a 
sort of oiKt*hou8e, io whiefa the earth of 
alum was prc{>arad, hy addiag quicks- 
lime )to a istrfutioji 0f it. 

They then Mtered that part lof the 
hoildiiig wbere the pveparatpry opera* 
tioas of oieaimiig ibhe »ug»r were per* 
formed. They ^bcw tn the ififat place a 
few wrnkmen wi^h naiked aioas, aed ^m 
light £k>thjftg;, ^suited to their hot work, 
stirring with huge shovels in 'a great pan, 
die raw ihfiown sugar, s«eh as it is wben 
bimigkt fnom the West Indies ; they ^^^ 
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stirring it up with a small quantity of 
water, not sufficient to dissolve it. It looked 
like treacle. This was afterwards poured 
into earthen: moulds, of which there were 
great numbers in the shape of sugar 
loaves, such as those of which they had 
read a description, with a hole at the 
point, which was turned downwards^ and 
in these moulds it was to be left twenty-four 
hours to filter. In the course of that time 
the molasses would pass through into jars 
beneath the sugar loaf moulds, and the 
sugar left behind would be in solid lumps, 
of a light brown colour. Some of the 
sugar thus purified .was put into Lucy's 
hand; she felt that it was soft enough to 
be readily crushed. It was now to be 
dissolved in water, which was heated by 
having steam passed through it. The 
earth of alum, which they called ^m«g^^, 
was then added to this solution, and tho- 
roughly stirred about by passing currents 
of steam through it. 

This was performed in a great square 
cistern, which had a double bottom and 
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sides, with a space left between, sufficient 
to introduce the steam. The inner bottom 
and sides were perforated with minute 
holes ; and through these holes the steam 
passed up into the liquid sugar. They 
heard a rapid : succession of explosions, 
occasioned by the sudden condensation of 
the steam ; and when the solution became 
hot, they saw immense volumes of steam 
rising through it. After this treatment, 
the syrup was allowed to run into the filter. 
The filter appeared on the outside like a 
great square chest; and the inside was 
divided into parallel compartments, by 
coarse linen cloth, which was stretched 
over firames of copper. The liquor was 
admitted into every alternate cell, and was 
thus filtered in passing into the contiguous 
cells on either side, which were empty. The 
syrup flowed out from the filter a transpa- 
rent fluid, of a pale straw colour. 

They were now conducted to the most 
remarkable part of the new apparatus, the 
evaporating pans, in which the water was 
driven off" ifirom the syrup. They were 
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stean betmeoi Ihe tvo fer iMsttog the 
syMp ; aod the pvw weiv ^oovieflBd with 
dcHtaes ot cfopper. IViese domes t;QmM»- 
nicated witk the wr pumf), tibe great pb- 
toos of which wme kqit at t?«rrk by the 
iteam tcngifee^ Tbae«er¥ed to pwop owt 
the «ir, so m to |MKfserv€,fis iar as fMsibfe, 
a vacuucn over the lB|iinl« The perfec'^ 
tion ctf the VEaciMm was shefwn by % ba* 
nnrntar. The anarter «f die ^iigar hbuae 
kifermed diem, that it rnqtsdrad e»e hun- 
dred degrees less heat to boii Mgasr io 
vacuo diaoi ib 4he mdmany method^ and 
that it was ttccomplished in less thaa ^oose- 
Mik of i^ time fomedy requisste^ 

After having ibe^i ^vapomted, tke heat 
of llie aagar mm Inmght to a ca^itein 
temperailMve, ixt wfaieh it wm fovnd nost 
di^poaed to cflrystsAise^ itiwasdienpoiived 
4nto earthen monlds lof the feim cf ajsugar 
loaf, siuih as ifwe keSore describod, and 
» these it was aiUowed to conatalidate. 
It is Aen of a toIenaUjr white oolonr, 
«&d is #Qally purified by iKing. washed 



mdi ^ flBabitJondfilia finest wliUe 0ugw, 
ifiRchjifiiSMifotdloigiterthTOi^^ The 
tcqp and tke bottom ^ jthejoft^es, Mh^ 
iDg less ppji^ ^Te tken parade in a torn** 
iBgi>-lathe^ aad €bie loqiKes ere afiterweijrds 
dnedinmiitovie. 

Lucy said, that before she came to 
tbe 9Mgw house sb^ had a general idea, 
final ifFhaft sd)d had read and lieavd, litaf 
sugar ivient through ^s^srerai prooessas o€ 
fihermg, and h<nHiig, and cooling, iwd 
eirysiaUkttig, i>tifo«e it ce«dd be white, and 
fitfor^iha tea^4able; 4rat stiii ahe^vas wir* 
prised by seeing the vNmher of tlie diffnr- 
etttjopera&onsy (the size of4^e vessels^ and 
the tpnwer ^nd time necessaiy. "She had 
net bem Aired by ^wiMit At hadae^ be- 
cause she knew beforehand the genend 
pMOppae, and she had not heen piaazled or 
anxious. 

Harry 'was delighted at aeeiiig tbat prin- 
ciple, wbifsh he had befoie aa ^Aeariy «mh 
AeratQodt OBaened iiiito practiee villi mc- 
eesay iti isadi great mmiu^ 

^' I hope TOM wiil <kw acksiowiadge,'' 
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said he to Lucy, '^ that the air pamp is of 
some use in common life, and I hope you 
are convinced now^ that the air pump is al- 
most as useful as the water pump/' 

Lucy acknowledged this; and said that 
Harry might well triumph for the air 
pump. 

" Think," said Harry, " of its being ap- 
plied to such different things as making 
sugar, and making ice ; and not only em- 
ployed for boiling quickly, but for freezing 
quickly. I do not think that Otto Gue^ 
rick, or Mr. Boyle himself, could have fore- 
seen all the uses that were to be made of 
their own inventions. I wish they could 
see all we have been shown this morning*" 

" So do. I," said Lucy ; " 1 wish they 
could." 

^^ All goes back to that one great prin- 
ciple of the vacuum," said Harry. . . 

The gentleman who had shown them 
this establishment, and who had, with the 
greatest patience and politeness, explained 
everypartof the business, was glad to per- 
ceive that he had given pleasure to the young 
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peq[»le, and that they had attended to, and 
understood, what they had seen and heard; 
He begged that they would rest' themselves 
before th^ went away, and showed them 
into a room, where they found refreshments 
ware prepared. He gave a cup of cho- 
colate to Lucy, and another to Harry. 

" You must," said he, '^ taste some of 
die sugar, which has been refined by the 
process you have just seen;" 
'. It was in a black Wedgwood-ware basin, 
which showed its whiteness. 

** But, father," cried Harry, eagerly, 
" can you tell me who invented the method 
of applying the air pump so beauttAiUy to 
this use?" 

" I can tell you," said his father; " it 
was the invention of Edward Howard, 
brother to the Duke of Norfolk ; he was 
an honour to his family; and I hope," 
addressing ' himself to the master of the 
sugar house, ^^ that he has been amply re- 
warded for his ingenuity by the gentlemen 
of your profession." 

<^^ The fruits have been ample," said the 
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iM0t^« ^^ bat the did not hhatdf mm> then; 
tbejr arecftjoyad bf hiainmSf. He onijr 
jttit kred toperfidot his iaveDAiDn." 

Hbe oaMtBr «xf tbe sugar faouve liien jen- 
tered iato a Atttement of cIk fvodigiaim 
qimtitjr ofsvgmr Mured )b)r adopting the aaevr 
process. Bight founds nd sv^ac, be flsid^ 
were isared «i each hnodred sreigfat, and 
he he^adHanytoimlQe a calcidatiiMi of 
what that amounted to every year tipxHi 
the total iqvaartity of siigaor refiaed in Great 
Britain. 

Our partgr, jnving ^finished their dioco- 
h^ IhaiftedidBBiriiost for his sutteotioo, 
a»d took Ahmr kare of hijn. 



Afi you go down the hott irom Clilboit 
to Brirtol, you tnay ste in Ihe ck^ W- 
low a number of ^ery high^ blaok4iKDk^ 
ing huiUNi^s, in ibe shape of ho^ 
Gones^ from ^ieh still darker odosted 
SBBudee, in thiok biaek biUows, is oon^ 
tinually issuing. These ^lenieai-shapQd 
bttfldings are glass^iiouses. Lacy nemem- 
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bcited har f att he r >• hajdag^hdimd Iwr^ aad 
taid her o£ -what ^lass is Buode. She 
recdilecteid the taste nd^f dffi.alktli^ of the 
mAtB cf ^ffiseds, and ^oe iondi ;mnd sight 
ef the sand. SJufe necoikcted ako the 
sknry o£ the aecidedfc, by which it tsjsaid 
tiieankingof gbss ims first discovered; 
aftd, above .ail, she^renendmeed Ihe plear 
snceiiiatflarrj and dbe had had in see^ 
im^ the therrmmeter mm blowing tubes, 
asnl bulbs of glassy with his hjlowpipe* 
She mshed wexy much to see aune naore 
gkss4)lowiiig; Her feiiiher took her aad 
berbnatheronedaytoagkas-bkrwer^s. Her 
ftrst feehsig on eBtermg jibe glass-home 
was aiarm on seeing a xramber of men, 
milAi bdles fnll df red-liat liqwd fire, as 
itapiiearadi^ ramniig past her, andieirery 
BBiniite CTOssing each other, m& these 
bomsag masseq, wiiii which thejr seemed 
in imimneat danger <£ sodJ^Ung one 
Muodher to dealk But whea she ob- 
served their dexterity, and their fearless* 
nesa, and »w hiow much they weire at 
ease as toihe dai^r^ die by degsees w^s 
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reassured^ and able to be amused. She 
saw, in the first place, furnaces from 
which were taken earthen pots filled with 
red-hot liquid glass. She was puzzled 
at first by the workmen calling the 
contents of these pots metal; but that 
was only their name for what was in 
reality, as Harry said, glass. She was 
much amused by seeing the operations 
of the glass-blower. First the blowing 
of a glass bottle, and of a wine glass. 
One circumstance in the finishing of the 
wine glass struck her particularly. WJien 
he cut its rim round with a pair of shears, 
the glass, being, as yet soft, yielded under 
the pressure of the shears, so that the wine 
glass was no longer quite circular, nor was 
the rim even. The workman then heated 
the wine glass again, and dextrously twirl- 
ing it round, it was brought back to the 
circular shape, and its rim was even. 

- Harry's father asked him why this hap- 
pened. 

- He said he thought, that it was turned 
into a circular shape by the pressure of 
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the air as it was whirled round while soft, 
as any other substance is made circular 
by the pressure of the tool when turning 
round in a lathe. And he thought that 
the air withinside of the glass prevented 
its being driven in, and squeezed together 
by the motion. 

His father told him that he was partly 
right in his supposition ; but there was one 
reason, one cause, to which he had not ad- 
verted, and which he had not yet per- 
ceived. He would say no more, because, 
perhaps, by observing further, he would dis- 
cover it for himself, in attending to another 
operation — the blowing of window glass, 
or crown glass, as it is called. First, a 
great pear-shaped bubble of glass, about a 
foot in diameter, was blown at the end of 
an iron tube, to which, being soft arid hot, 
it adhered. Then, by rolling the pear- 
shaped bulb upon a smooth marble table, 
and blowing into it, and by repeating these 
operations alternately several times, and by 
whirling it rapidly round near a hot fire, 
the bulb was broug^ht from its pear shape 
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into dttt of a globe. The globe was tWi 
cut open opposite to the iron tube, and 
after being whirled a^ia with great swift- 
ness, the parts spread out still more^ tiU, 
by continui&g this operation, it became a 
hu^e circular plate of fiat glass. 

Harry now perceived what he had 
omitted in the esse df Ibe drinking glass, 
the cenirifugui forct^ or that force which 
arises from the tendency the parts of 
bodies have to fly from their centre, when 
turned round rapidly. 

As he left the ^ass house, he continued 
his explanation. 

^' I suppose, &ther, that the parts of 
the soft glass, as they aj« whiried round, 
exuleavoured to fly fi«MB the centre, <and by 
so doing the gldbe becwne a lacger globe, 
2sA the circular plates became laager 
ciiK^es, and all the parts flying off equally 
from the centre, the rim of the drinking 
glass became qniie cincnlar." 

^^ It is," said Lucy, ^^ not esaotly, but 
something like a mop. Yes, Harry, a 
mop. When the maid twids it round 
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fast, the thceads of the mop ali fly out as 

far a43 they can go ivom the centre ; and 

if it was a w^t mop^ out fly ctneles bje^ocid 

ciroles of dxrop&" 

" Well," said Hany, " yx)u have wade 

out your likeness to a mop bettcar than I 

tb«:^hit yoB coulcL" 

^^ I rexoember/' contiMied Lu^, ^^ the 

first day I ever heard of e&llrifiigal Jfoflrce^ 
or had any idea of what it faeaat ; it was 
&om yoii, Barry ; wl^fli I was making a 
paiical^e, papa." 

^* A pancake, my dear ! I do not re- 
laMaher your everndLifig a paneake/' 

'' Pf^rhaps it was a cheese," said Lucy. 
^' Some people, I Jxlieve, call it a cheese* 
Not a cheese or a paDcaloe to eat, papa; 
b^ I will show you as soon as we are in 
VMuKuna's TOom/' 

laicy kept her word, and wlaiimg her- 
seif round the momeaat she was in h^ 
mother s room, the skirts of her petti* 
coats flew /out, and, as she popped liown- 
wands, while they sweied out, she ex 
daimed-^^ 
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** There is a pancake, paptt, or "a cheese, 
whicheyer yon please; and it is made, 
Harry, by centrifugal force, is not it?" 

*^ I have been very much amnsed," con- 
tinued Lucy, ^^ seeing the glass-blowing^. 
Were not you, Harry?" 

" Very much, indeed, and it has left a 
great deal to think of, and to inquire more 
about," said Harry. 

" What more?'' said Lucy. 

" A great deal," repeated Harry. " For 
one thing, annealing, I do not understand 
that." 

" I recollect/' said Lucy, " that when 
the man had twirled the wine glass round, 
and finished it, a boy came with a long pair 
of tongs, and seizing the glass ran away with 
it, as our man said, to the annealing fur- 
nace to be annealed. And when I asked 
what that was, and what was to be done 
more to it, the man showed me a pan in 
an oven, and I saw our wine glass, with 
many others, put into it to be heated again, 
and then to be left to cool slowly. The 
man told me they ought to take several 
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days ta cool. This was done to make the 
glass less brittle, he said ; and this is an* 
nealing. What more, Harry, would you 
know about it?" 

" A great deal more, if I could," said 
Harry. ^' In the first place, I do not in 
the least know t^Ay annealing makes glass 
less brittle." 

'* Why? Oh! that is another aflfair. 
Why? Nor I," said Lucy. 

^^ And I heard papa and the master-man 
in the glass house talking of a curious 
fact. He said, that ^ when a glass vessel, 
of a particular shape, is allowed to cool 
immediately after being made, it will often 
sustain the shock of a pistol bullet, or any 
other blunt body falling into it from a con- 
siderable height ; but a small splinter of 
flint, dropped gently into it, makes it fly to 
pieces with great violence.' " 

** Indeed," said Lucy, " that is very 
curious." 

'^ So papa said ; and they went ofi* to 
talk about Prince Rupert's drops. Oh, 
my dear, there are a great many, many 
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more curious things to he known about 
glass, and all the wht/s, more than in my 
life perhaps I shall ever know.** 

" But you need not know all the whysj"" 
said Lucy. 

^* But as many as I can/' said Harry. 
*^ There was a man came in whfle we were 
in the glass house ; did you see him, 
Lucy?" 

" I did. A gen^man, you mean ?'* 

" I do not know whetiher he was a 
gentleman or not/' said Harry ; ** he was 
a rban.'* 

^^ But I know he was a gentleman," said 
Lucy. 

" By his coat? ot his waistcoat? or his 
bat ?'* said Hany, smiling. 

" By neither ; by none of those,** said 
Lucy ; " by something better ; by the way 
he spoke ; by his tone, his language, I 
knew he was a geMleman.**^ 

^^ And I, by what he said, knew him to 
be a man of sense,"* said Harry. '< He 
came to inquire for a person who grinds 
glasses ibr telescopes." 
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'^Tiieii he nnist be a man of sense, to be 
sure," said Liicy, smiliJig ior her tarn. 

*' My dear, you have not heard all. He 
tras trying experiments to improve tiie 
tnaking of those glasses. I did not under- 
stand aU he said, but it made me very 
curious to know more." 

*' P94[>a seemed to like him,'' said Lucy. 

" Yes," said Harry, " papa and he 
talked of what a fine useful discovery glass 
is, a»dl how long before people thought of 
making all the uses that are now made of 

It happened, that the next day Harry 
went with his fii,ther to llie honsst of a phy- 
sician, who had a good library, and whale 
hk father and the physician were busy, he 
asked leaTe to look for soteething he 
wsinted in some of the books. The phy- 
sician gave him leave, and to work he 
went, searching for a ehemicat dictionary 
or encyclopedia, in which he might find 
annealing and glas». The volume con- 
taining annealing was missing. He 
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thought this very provoking; but, like 
many things which we think very pro- 
voking, it was really fortunate, and well 
for him. Had he found it, he would not 
have understood the article ; he had not 
the previous knowledge necessary, and he 
would have lost his labour, if not his 
patience. He went in search of glass, and 
there he found much that he could not, 
but some that he could comprehend. As he 
was both enthusiastic and indefatigable, he 
searched all through it, and had the great 
pltosure of picking out several entertaining 
things. Seizing on all that was suited to 
the present state of his knowledge, he left 
the rest for another time. One passage 
delighted him so much, from describing 
exactly what they had seen, and what he 
would have found it difficult to explain, 
that he scribbled a copy of it for Lucy. 
Scribbled J truth compels us to say, for .it 
was scarcely legible. When he came to 
read it to Lucy he could hardly make Jt 
out, even with her best assistance, and she 
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could read his running hand better than he 
could himself. But, as she observed, this 
hand had run almost quite away. 

" My dear, I wrote it in a desperate 
hurry, and on a crumpled back of a letter, 
with a pencil that wanted cutting, and 
my father was standing up with his hat 
and his gloves in his hands. I thought 
he was going every instant, while I was 
writing the three last lines, scribble, 
scribble, scribble, as fast as ever my pencil 
could go," 

" Thank you ! " said Lucy, *' for doing 
it for me. But what is this about a chain ; 
1 saw no chain at the glass house." 

^^ Chain ! my d^ar Lucy ; it is chair" 
said Harry. 

" Chair ! Oh, now I understand it all," 
said Liicy. " It is the description of what 
we saw — of the men making the drinking 
glass — the man sitting in the arm-chair, 
and blowing through his long iron tube ; 
then rolling it on the arm of the chair ; 
and the other man sticking on the foot of 
the glass, and then taking the chair. Oh, 
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I see it allagaiii — it i& very well de- 
scribed*." 

'' I am gkd yoo thiok so/' said Hiurry. 
" It i» more than the man who wrote it 
expected," 

<' Expected ! did he ever think of me?" 
said Lucy, opening her eyes very wide. 

" Noj no, my dear," said Harry, laugh* 
ing. " You m^ let your eye-brows down 
again. The author never thought of you 
in particular. I meant only his reading in 
general." 

"Yes,' said Lucy, " my young readers 
I suppose he said, as people often do in 
books ; is that what you mean, Harry ?'* 

" I mean nothing," relied Harry, " but 
that the writer says he could hardly expect, 
by any description of his, to make glass 
blowing intelligible. Now that is. all. Go 
on to something else»" 

" W ith all my heart," cried Lucy. " Here 
are some more scribbled notes of yoim,. 
Harry* What docs this mean?" 

^ Brave man, and c^ukk ' -^ ' Hands 
« E4it4>inffc ItecfBiopeiia. 
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throvgfa flames * — * * CSo^ered with wet 
skins — * Eytes of glass.' 

" What can thia mean ? " 

*^ Do you remember," said Harry, "see- 
ing a greal fumaca at the glass house? 
You saw only the outside* They could not 
uncover it to show the inside to any body, 
lest they should ha^e let in the cold air. 
Into that furnace they put the earthen pots 
full of glass, which had been annealed, 
and they left them there to set, as they 
caUed it. If one of these pots happen to 
break it is a terrible difficulty to get it out 
and put another in its place. The getting 
out the broken one can be doiie well 
enoogh by a man at arms length from the 
fire, with a long iron hook, or a fork ; but 
the man who is to put in the new pot can 
hftTe no use of hook or fork; he must put 
the new pot into its place with his hands, 
passing them through the fiames/' 

" Then indeed,*^ said Lucy, *^y<Mi might 
wdl call him brave Tnan, and qukk ; he 
must do it as quick as lightning." 

^' But he could not Ao it as quick as 

n2 
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lightning^, or do it at all," said Hany, 
^^ without precautions. He must be 
dressed, my dear, in skins, which are all as 
wet as possible ; and they must cover him 
a]l over, all but his eyes, two holes are left 
for him to see through, but these are 
defended with thick glasses." 
. 'M am sure I am very much obliged to 
you, Harry," said Lucy, ** for bringing me 
home such entertaining things. That man, 
brave and qukkj as you called him, was 
worth reading all glass through to get at. 
How many pages did you hunt through to 
find him?" 

^^ I came upon him by accident," said 
Harry; ** but I met with several other 
things which interested me, and I thought 
I would bring them away in my head for 
you ; and I have them somewhere there, 
if I could but recollect them ; but I can-* 
not when I fry in a hurry," 

" Do not try then," said Lucy. "When 
I try too hard to remember, I never can 
recollect what I want, but ihen it comes 
all back again when I am thinking of 
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somethmg else. So now, Harry, look at 
this nice little glass tumbler, which papa 
bought for mamma's dressing box, in 
place of that which I broke. It is pret- 
tier than the old one ; look at its pretty 
white leafy border. That is ground glass, 
papa said ; and this part below, like crys- 
tals, is cut glass ; and papa told me how 
this was done." 

" Two of the very things I was trying 
to recollect," said Harry. " Then I need 
not tell you about that." 

" No," said Lucy. " What a beautiful, 
transparent, clear, clean thing glass is," 
continued ; she ; " and how very , useful, 
and in how many different ways. Drink- 
ing glasses and looking-glasses — you may 
smile, Harry; but men use looking-glasses, 
as well as women." 

" Yes," said Harry, " and for better pur- 
pose too, than looking at themselves. They 
use looking-glasses, you know, for some 
astronomical instruments." 

" Yes, and for shaving too," said Lucy, 
" or they would cut their throats. Mighty 



VffD 

grand you Were about the mstromiBusal 
iortrufnents !" added $ke^ laughang* ^' But 
let me go OD my own way m honour cf 
g^asSy to tell you all th^t I know. Besides 
leoking'-glasses, there are magnifying 
aad diminiahtiig glasses, both very asefol 
and entertaintng ; and then sfiectacles! 
Oby Harry ! what would grandmamma do 
without them? and how happy she is 
With them I reading and working as well 
as I oan at eighty^^six* What a wonderful 
invention spectacles are, by which peo»- 
ple can iiee so many years longer than they 
could in former times J Spectacles,.! think, 
Ha^ry, are the most angenioua things peo^ 
pie ever made of glaiss^" 

'^ Do Bot forget telesxiopes, my deaiv'* 
«aid Harry : ^^ the most wonderM of aians 
inventions." 

" How cttrious it is," said Lucy, ^ that 
all these things, spectacles and telescopes, 
would never have been thoii^ght ^ fast 
for that first bit of ghss, which the ship^ 
wiecked sailoxs observed, when they were 
boiiing theior kettle on the saumi, with the 
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the fipe m«ule of sea-^eed. Do you re- 
number) Httrry, my ftither's telling us iliat 
story?*' 

" I do," said Harry ; ** and now that 
puts tne in mind of what I wanted to say 
to you. It was about that story. It is 
told in the book I was reading to-day, and 
1 1*^ ^ad to meet with it. There wa« a 
little difference ; the sailors supported their 
kettle3 on the sand with pieces of Ibssil 
alkali, nitre, willi which their ship had been 
loaded." 

" Add in our <AA story," said Locyj ** the 
fire was made of weeds, and the alkali 
came from their ashes, which burned wtA 
the sand, ^md made glass. There is very 
little difference in the trtof i^s. It all eomes 
to the same thing." 

" i know it does," said Harry. *' But 
I was going to say something quite dif- 
fie^ent." 

" iSay it then, my deaf," said Lucy. 

*'Whttt time did you think that story 
happened?*' said Harry. 

" T do not know," said Luey. *'I hardly 



272 

ever think about time in stories. 1 think 
it was in former times — a great while ago*** 

" In the time of Pliny, or before?" said 
Harry ; " he tells the story/' 

" Very likely," said Lucy* " I do not 
care who tells it" 

• " But, my dear," said Harry, " what I want 
you to care for is the wonder that it should 
be so long since glass, and the way of 
making it, were first discovered by thsit 
lucky accident, and yet &at it should be 
hundreds of years before it was brought 
into common use. You know the ancients, 
the Greeks and Romans, h&d not glass as 
we have." 

'^ r thought that they had glass bottles 
in old Roman times," said Lucy. ^^ I re« 
member something about a bottle of glass 
in the Roman history, which a man Brought 
to the Emperor Tiberius (I think), and he 
dashed it to pieces when he was provoked, 
and the emperor put him to death for it. Do 
not you remember, Harry, my reading it 
loud to mamma, and your being so angry 
with that tyrant?" 
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" I remember that perfectly well," said 
Harry ; " but that was only one particular 
botfle." 

- "But besides that particular bottle," 
said Lucy, " I recollect hearing Mr. Frank- 
land tell mamma, that there were plates of 
gla3s found in the ruins of Herculaneum." 

'^Did he?" said Harry. • 

"Yes," said Lucy, "and from that it 
is supposed, that glass windows were used 
by the ancients." 

" Perhaps so," said Harry. " But, ray 
dear Lucy, to go no farther than England, 
my book says, that the English had not 
glaiss windows for many hundred years, after 
that. The windows of houses and churches 
were covered with linen cloth, till towards 
the end of the tenth century." 

"You mean till about the year 999!" 
said Lucy. ' 

"It was not till after the days of Queen 
Elizabeth," said Harry, " that it was quite 
common for houses to have glass windows." 

" How very stupid people must have 
been in those former days then," said Lucy. 

n5 
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'' So it aeettsr Mid Haivy ; ""mid yet I 
soppote .diejr ivwe not nBBbaralif more ila« 
pid than we are now. Recollect VkgU 
and Homer, my deaar. Bot tben tte an- 
ckote had not iBsny nwa of ftcience." 

^' And dien oame the daark ages, as om 
hi3tory calls diem," said Lucy; ^^smd ip 
the dark ages I suppose people fell adeep, 
and could not tliink of f^s^ at any tiring 
else. £iren when they wakened ihere 
were not many that could write or read, 
you know, Harry.'* 

''They had very few books to read," 
^aid Harry, '' except ike aascteni Greek 
and Roiiiaxi books over again^ and dtty 
had scarc^ aaigr books of exf^erimenla I 
brieve." 

''They had only joaauscrqpts," said 
Lucy, "written on parchmeat, or oa papy- 
rm. I remember papa once showed me 
a papyrus manuscript in a museum, and 
I saw parchment rolls too, which &e an- 
ci^iis called books." 

" And what work there must have been 
making copies enough of those manrascnpt 
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boot^i" Midl^ny, ^'for people to read. 
And ho\t few eopies of book^ a alati cotrtd 
make itfiBT ^1 : *and fa« ^ould do notfaikig 
els€." 

^ * No wonder ikt people were stupefied/' 
said Lticjr. 

^^0ut then luippiiy was invented the 
grand art of printing," wttd Harry. 

" Yes, I reaiember," said Lucy, "seeing 
it ilk eapital letters id the Memord>le 
Events. And when I first read of it I did 
not know why so much was said about its 
being such a grand invention. Now I 
begin to tmderstand 1:)ctter. By the bye, 
H^ry, you iiave seen a prihtttig-press. 
I never saw one, tatkA I should like to see 
how they print. I think tfiat my fadier 
was asking «omethifig about printing- 
presses in Brifltol." 

" Yes," said Harry, "he toid me that he 
#ffl take you to see one if he has iHine.'' 

"I vrkh it may he to-motrow," said 
Lucy. " We have very few dayi more to 
stay at GUfton: I hope papa will have 
time to show me the printtng-press. But 
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in the mean time, Harry, will you play at 
cup and ball with me : look what a pretty 
ivory cup and ball mamma has given me. 
I thought of it several times while you 
were talking of glass, but I would not in- 
terrupt you. Now let us have a trial on 
the spike. Which will catch it the often- 
est? Will you spin the ball for me? " 
"What is the use of spinning it?" 
A question easily asked — very difficult 
to answer. 



"Mamma, I am sorry that you could not 
go with us to see the printing-press to day, 
tor it was very entertaining. And look,/ 
said Lucy, "I am not CQvered with printer's 
ink, as you said I should be," 

" If you did not take .care, my dear, I 
said. Did not I?" 

". Yes, mamma; but I did take care you 
see, for I have not a single spot, and yet I 
saw every thing perfectly. Mamma, you 
have seen printing so often, I suppose, that 
it would be tiresome to describe it to you; 
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And I shall only tell you, that it was done 
almost exactly as is explained int)ur Book 
of Trades , in the chapter of J^e Printer. 
Do you remember my reading it to you, 
mamma? and the picture of the letter-press 
printer? And at the end it was said, that 
after reading this, young people should en- 
deavour to go through a printing office. 
I asked you directly, mamma, to take me 
to see one, and you said that you could 
not then, but that you would some time of 
other; and now the some-time-or-other, 
which I thought never would arrive, has 
come to day. I saw the letters, or the 
types, all in their square divisions in their 
cases, which lay sloping witibin reach of 
the 'compiositor, who with his composing 
stick in his hand, picked out the letters, 
and placed them in the form. Then an- 
other man inked their faces, with a black 
puff-ball, and afterwards the wet paper 
was pressed down on them. I knew and un- 
derstood almost every thing he was going 
to do, mamma, from recollecting the de- 
scription. This was very pleasant. There 
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I know the pattern is first drawn on the 
\>lock of wood, a leaf and flower for in- 
stance, such as there is on this curtain: 
then with a very sharp knife, or -a litde 
chisel, they cut away the wood all round 
the pattern, and between every part of it, so 
as to leave it standing up and standing out.'' 

"In relief f'' said her mother. 

" Then they rub colours on this pattern," 
said Lucy. 

" As the other printer rubs ink on his 
types/' said Harry. , 

" And the calico printer stamps it down 
on the calico." 

" Just as the letter-press printer did the 
paper on the types," s1aid Harry. 

*' How comes it, Lucy," said her mother, 
" that you remember so accurately all this 
calico printer's business." 

"Oh, mamma! for an excellent reason, 
which Harry knows. Do not you, Harry?" 

" I do," said Harry, smiling. 

" Mamma, Harry was a calico printer 
once, and printed a blue starred gown for 
my doll," said Lucy. t 
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*' Ancl a pretty blotted, blurred gown it 
was,'* said Harry; 

**I liked it the best of all her gowns, 
and so did she," said Lucy. "And we 
were so happy doing it, mamma, except 
when Harry cut his finger hacking at the 
block," added Lucy^ shrinking at the recol- 
lection. 

"What signified a cut," said Harry; 
" but I broke the point of my knife, and 
that was the reason the star was but a 
botch at last." 

" The worst of it was," said Lucy, "that 
the stars all came out the first time it was 
washed. But that was not your fault, 
Harry, but the washerwoman's." 

" More probably the fault of the colours 
you used," said her mother; "or else, 
why did not the colours wash out of your 
own gowns? the same person washed them/' 

" That is ah unanswerable argument," 
said Harry. 

"Therefore I will not attempt to an- 
swer it," said Lucy, 

" I am glad of it," said Harry; " I want 
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io go on to sonietfamg else. Mother, it is 
very extraordinary that prtnting shonld 
not have been invented for so many hun- 
dreds of years." 

'' The same thing we said aboufr glass/' 
cried Lucy, 

'^ It is surprising that the ancietits should 
not have invented printing, Harry/' said 
his mother, '^because they had, in common 
use, contrivances which might, with a little 
more thought cmd ingenuity, have led diem 
to the invention/' 

"What do you mean, manuna?"* said 
Lucy. 

" I think my mother means their seals 
and their medals," said Harry. ^^ Their 
seals were made like ours, witjbi tetters 
cut in." 

/^Yes, in intagUoJ^ said his motfter. 
'' But how did yoa know that, Harry !" 

*^ I knew it, mother, from one of tbe 
large books of prints, which you used to 
lend me to loak at at night, when I was at 
home." 

^^Montfaucon?" 



^^Yes^ mamina, there were in tlmtbook 
figures and descripticms of several very 
Inrge Romen seals, in which there were 
Aftmes in capital letters. I brcyUght you 
the book one night, mamtna, when it was 
so large and heavy, I conld hardly hold it 
I remember; and asked you to tell me 
something of those seals, and to read and 
translate a bit of the description to me,ibr 
it- was Fremdu And you were so good as 
to do it, tnaoima." 

**I am very glad I was, since you re- 
member it, and that it is useful to you so 
long afterwards, my dear boy," said his 
mother. 

^it saidi that those gteat seals prete 
used for marking some l^srge earthen ves- 
sels, in whieh the Romans kept their wine. 
They stamped diem down on the day ves- 
aels, while die clay was soft, and then it 
hwdened mA the letters remained/' 

'^ Just like our seals on wax," mid Lucy. 

^I think, mother," continued Harry, 
/^tfaat ddi those great seals had (he letters 
cut ifi; and not in relief." 
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^^ Yes, aad of all which he gives rq>reseti' 
tations. I think he never found any with 
the letters in relief; but we are sure that 
there were such in use among the ancients, 
for I recollect it is said, that some of ^e 
names on those wine vessels were cut in to 
the clay, that is in intaglio; which you 
know is a proof that they were made by a 
seal or type that was in relief. In the 
ruins of Pompeii, loaves of bread have been 
found with letters stamped upon them, and 
Virgil mentions the branding of cattle." 

" Then," said Lucy, " they actually did 
know how to print, without knowing it 
1 wonder when they had such trouble in 
copying writing, that they never invented 
a printing press: how stupid! when they 
saw the letters on the jars standin§» before 
their eyes," continued Lucy; "but I sup- 
pose, that from only seeing one name or a 
few letters at a time, it never came into 
their beads." 

"Were there any Roman seals ever 
^und, do you know, mother," said Harry, 
" of the rare kind, with the letters in relief, 
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in which there was more than one word ? " 

" Yes, I believe," said his mother, " that 
the Duke of Richmond has in his coUec- 
tioii a seal, on which there are four words, 
the four names of the Roman to whom it 
belonged; and this seal belonged, it is 
thouglit, not to any emperor, or great man, 
but to some private individual; therefore 
it is believed that such seals were in com* 
mon use among the Romans." 

" And they never invented printing after 
all," said Lucy; " the Germans or the 
Dutch, I believe, invented it." 
• '* And how did they come to it at last, 
do you know, mother?" said Harry. 

"That is disputed, and not yet settled, 
my dear," said his mother. " Some say 
the hint was taken from these Roman seals ; 
others, from the seeing the names of saints 
cut on blocks of wood, under their images. 
Other people think that the idea was sug- 
gested by the seeing the manner in which 
cards were stamped." 

"Indeed!" said Lucy. "But Uiose 
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were from wooden Uockfl^ oat vietal let- 
ters, or types." 

^'True, and the first books Were printed 
from wooden Uocks/' mid her mother. 
'^ Some of these are stiU preserved in pub- 
lic UbrarieSi as curiosities." 

^^ I should like to see one/' si^id Lucy. 

^^ YoQ would see how coarse they were, 
and how inferior to onr improved printing." 

^* To be sure, from these clumsy wooden 
blocks," said Harry; "but I suppose they 
soon got rid of those." 

" The Chinese use wooden btoeks stiH, I 
bdiieve," said his mother; ^* and it is said, 
they had the art of pnntiDg long belbre it 
was known ia Europe/' 

^^ More shame then for tbesa^" d^id Lucy, 
Taioce they have not improved it all this 
time. What! use wooden blocks still 
What blockheads." 

" Gently, gently," sijd her motbet. 
'^ There may be some reas^ois for this, 
which you do not know: they: have not otir 
atpkabet." 
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^' But wiAi»iit gomg off to dcfcnd or 
attaek tbe Gbioese, let us go oa with oar 
own afikirs/' said Harry. ^^What came 
Q^a^t^niaminA; and how did the peajJe get 
to the printing press ? " 

^^Tbe first improreinent made after 
the printing whole words with wooden 
blociksi was the making moveable letters ; 
tbeo the same letters ooold be used orer 
andover again, aiui as many made as they 
pleated. These were first of wood, after- 
wards they tried metal; and when they had 
moveable types of metal, they neit found 
the readiest way e£ fixing these in frames, 
and of inking and stamping a heavy weight 
down upon the paper^ which was laid OTer 
them. There was the printing press*" 

^^ What was the name of the man who 
first made a printing press I" said Lucy. 

^^ That is disputed too/' said her moliier. 
'< Somie say a man of the name of Scheffer, 
a servant of a Dr. Fauetus, and some say 
Faustus. Poor Dt; Faustus should be al- 
lowed die glovy of tiie iaviention, as it 
biDoght him into some difficulties." 
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'^ Difficulties ! how, mamma, such a 
great convenience as die art of printing?" 
said Lacy. 

^' When he carried a parcel of his printed 
Bibles from Germany to Paris, and offered 
them for sale, as manuscripts had formerly 
been . sold, the French, considering the 
number of copies he had made, and finding 
them all to a letter the same, which was a 
degree of exactness beyond what any 
the best copyist could have accomplished, 
suspected that he was a wicked magician, 
and, by threatening to pursue him as such, 
and to bum him, they extorted his secret 
from, him." 

" How cruel ! " cried Lucy. 

" How unjust!" exclaimed Harry. "I 
woudd never have told it to them." 

^' I would rather have told it than have 
been burnt alive," said Lucy. 
/ ^^ It is veiy happy for us that we do not 
live in those days of ignorance," said their 
mother. ^^ Men are honoured for inven- 
tions now, not persecuted or burned.", . 

"That is a blessing," said Hany. " But, 



mother, how much you know about print* 
ing and printers, and printing presses, and 
all the history of the invention: how. could 
you remember it all, and have it veady for 
us- the very moment we wanted?" 

** Very easily, my dear," said his mother, 
smiling. ^^ Shall I tell you how and why? 
When you went with your father this 
morning to see the pjwtiBg press, as I 
could not go with you, lying oh my sofa 
faaye', I read an account of printing; for I 
was determined to- be as wise as you, by 
the time you came back." 

^' And a great deal wisei^ mamma," said 
Lucy. 

'* A great deal, because you picked out 
all the things I did not know, and Wanted 
to know," said Harry. "Thank you, 
merther." 

His mother asked Harry if he had found 
out whether there was in Bristol any print- 
ing press moved by a steam engine : Harry 
answered, that he did not know. 

^'You do vol know! but jdid not you 
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put your father in mind to inquire?*' said 
his mother. 

" No, I did not,** said Harry. 

" That is veiy odd," said Lucy, " you 
who never forget any thing of that sort** 

"It was unlike you, indeed, Harry,** 
said his mother, " you were so intent upon 
it yesterday. I recollect your surprise and 
admiration when your father told you of 
the double printing press, moved by a 
steam engine, which he had seen in Lon- 
don, where, without hands, the types are 
pressed against the paper, and the ink 
spread just in the quantity required over 
the letters; and which can in one hour 
print 900 sheets on both sides. My dear 
Harry, is it possible you can have forgot- 
ten this?" 

"No, mother; I never said I had for- 
gotten it," answered Harry. 

*^Then why did not you put your father 
in mind to inquire whether there was any 
such printing press in Bristol ? When you 
left me, your head seemed quite full of it." 
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^* Yes, mother -r- but— •* 

^'^Bot what? pray tell me, for I cannot 
understand your silence, my dear," said his 
mother. 

**Only I thought, mother, that Lucy 
would like better to see the plain common 
printing press first; because she said that 
she should like so very much to see exactly 
what is described in the Book of Trades. 
Therefore I did not ask papa about the 
steam double printing press, because I 
thought that would puzzle and hurry her^ 
aiid that she would not see the thing just 
as she wished; and you know I can see 
what I want another time perhaps.'* 

"How very kind, Harry,'' said Lucy. 
."So that was your reason, and you did 
not forget? But you never told me that 
you gave it all up for me. If mamma had 
not by accident asked, I should never have 
known. Oh! Harry, why did not you tell, 
me: 

" What signifies telling, or talking about 
it,** said Harry. /^It was nothftlg, but 
jusrt what you would do for me. I do not 
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forget the fairy youxgave up for me, Lu<*y, 
the other day, the new GorsicBii fiuryP* 



'^A steam-boat will set off from Bristol 
to-morrow morning! Oh, father/' oried 
Harry, " can you take. me to see it?'* 

'^ I can, Harry, and will with pleasure," 
said his &ther. 

" And Lucy?" said Harry, in a tone 
which showed, that his joy, great as it 
was, could not be complete without her. 

"And Lucy," said her father, « if die 
day be fine ; but I cannot take her if it 
should rain." 

Next morning, Harry ws^ up by day- 
break, peeping out to see what kind of a 
day it was likely to be. A cloudy morn- 
ing it was, at five o'clock; threatening 
rain desperately between six and seven; 
raining downright between eight and 
nine; and presently, it not only rained, 
but it poured so that all hope was over for 
Lucy. . Splish! ^splash! Harry trudged 
f^fter his father, through the dirty streets, 
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SGSScdy healing, not at all heeding, Ae 
raiding of carriages, rumbling of carts^ 
rolling of barrels, janing and jan^ing 
of iron bars dragged upon drays without 
wheels, over rough pavements, mlii all 
the indescribable clatter^ and clangor^ and 
damor, and stunning din, of this most 
noisy of noisy cities. Nor did he feel the 
rain which poured over him. But when 
ikke heavy shower ceased^ and when drip*^ 
ping umbrellas closed, and the sun, through 
the clouds, gave promise of a better day, 
Harry entreated his father to let him run 
back for Lucy. If his father would but 
wait for him five minutes, in a shop -^ 
^^this bookseller's shop, papa, I wilLbe 
back in less than five minutes, audi will 
bring her very quickly and as safe as pos*^ 
sible through the streets; may I, papa?" 
^^ No," his father said, he could not wait, 
for the vessel' woold set ofi" punctually at 
the appeiated hour, and if they delayed 
fii^ miautes, they should be too late. 
Then Harry tiiought they could never 
wdik^iast i^ough; On he kept, before 
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JuB &dier» the rest oflbe way, till tlic^ 
came to a great crowd ^ people. Not 
only the lower class of idlers, but peat^ 
60I1S of all ranks assembled to see the de^ 
partare of the steam^boat Harry darted 
quickly after his father, while heads. and 
elbows closed over him. He could not 
see farther thaa the backs and leg^ <if 
the people before him, for some time ; but 
he pierced througb the darkness of ih» 
dense crowd of tall bodies, and emerged, 
9.t last, from under the elbow of a six-footr 
high sea-captain, into full daylight He 
found himself standing on the stcme-pier 
of a large dock, at the y^y edge of &e 
water, in the front row of a multitude. of 
&p€ictator&, who covered the quay. Through 
the Ihi^:^ of voices, the &r8t thing he dis-^ 
tinctly heard was;«-*r 

^^ She vfill not g€A out this, quarter of 
an hour -~ She will not get put till the 
tide lets them open the dock-fgates." 

She, as Harry knew^ meant tiie «team 
vessel; he r^otced to .find that th^ 
t^ere in such, goad time. ; Now he^ had 
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leistire to breathe, and to look about 
him. Close. beneath the stone pier, on 
trfaich he was standings were several ves* 
sels, among which he first distinguished 
the steam-'boat, by the faint grey sikioke, 
which he saw rising from a black iron 
chimney, that stood in the middle of its 
deck. The boat had sails, but they were 
not spread, they were close furled, as un- 
necessary for the voys^e. It appeared as 
if th^e were fewfer sailors on board than 
in the other vessels : but all was in motion 
on her deck, and on the adjoining pier. 
Two men were rolling a chariot over 
plaidcs laid from the pier to the edge of 
the vessel; others were dragging to its 
right place on the deck, another carriage ; 
others held horses on the quay, who were 
to go into the boat, and who, with ears 
pointed forward, and expanded nostrils, 
drew back, and yet in a few instants pa- 
tiently ^submitted to their fate; while the 
gentlemen to whom they belonged, or their 
servants, anxiously called out, giving direcr 
lions about theirvduable and theirfavourite 
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horses. Groups of people, with bundles, 
baskets, boxes^ bags, and umbrellas in their 
hands, stood by waiting, impatiently, till 
the chorees and carriages were disposed of, 
and then they stretched their necks and 
their hands, and gave in their goods, with 
eager directions, to a sailor, who, balanoed 
on a board, scarcely appearing even to 
listen to them, handed the packages as 
fest as he received them to another sailor 
behind him, repeating 'continually to the 
anxious proprietors — 

" They will all be safe; all will be 
taken good care of, aSiV," or " Madcmi^' as 
the case might be. 

Harry was astonished bylhe vast weight, 
number, and bulk of things, animate and 
inanimate, which were stowed on board, 
loads of boxes, and parcels, and baskets, 
trunksj chests, or packing- cases> besides the 
carriages and horses, and, after all, pas- 
sengers crowding in innumerable. All 
these to be carried by steam, full against 
the wind, which 'was now rising. There 
Was a man in a blue*jacketj'With a large 
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^as a sailorVbeloaging to one of die sail- 
ii^pajcketft whicli lay in die do<^ and 
i«hich:wa8i not likely to. sail this dayy^^ind 
»0t permittiiigk He eyed^^ith no friendly 
eye, these pmparatidns goingforward ivitk 
aucb alacrity. His brow <lark«aed^ >and 
widi a sulky look,. he began to whistla^ 
One belonging to, the iSteam-^boaV wlm 
heofd him, .smiled and said - « 

^* No need to whistle for a fair wind. 
TFe can go without a wind, < or against it'': 

PrQvoked beyond endurance by tthis 
boast, the old sailor swore -^ yes, I am 
sorry to say he did swear t- that for hia 
past he would not go on board a steam^ 
boat for both the Indies, and a puneheon 
of nun into the. bargain,: not he ! He 
would rather, in the roughest; gale,, be out 
at sea, in an honest sailing^ packet, with 
a gale in his teeth, than .go on board 
such< a thing as this, the finest day of the 
year. 

This, speech making little impression 
upon th^e by-^tander s, headded, . that .^^ It 
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was well* for her H wa» fairw^ttAier^ior- 
aha would meter fittand a gale." 

Then shutting one eye, and looking op^ 
wards with the odier, he observed, diat if 
he was not more mistaken than ever he 
was in his days, the wind that was lisingr 
would soon Uow e storm, which woidd 
bring, as he prophesied, evil to all who 
were going on board her. 

Among the intended passengers who 
were standing by, was a poor decent look- 
ing womsji, in a black bonnet andclotd^ 
with pauy bundles in. one hand, and 
holding by the other a sickly looklag 
litde girl. The womaa listened' ^ith 
gmat anztety, and the child looked ex- 
ceedingly frightened, whilst this sailor 
was speakixig, and grew paler and paler, 
when he went on telling of the dan- 
gerous accidents he had heard of happen- 
ing on board steam-boats r— boilers that 
had burst, and scalded some to deaths or 
blown all on board and the vessel to 
piec6|i. The cJuld, on hearing this^ let go 
a coGtoarnut, which she bud been haggii^ 



/tJose to her bo6om> Imd clung with both 
her hands to her mother. The cocoa-nut 
would have rolled into the water, if Harry 
liad not stopped it ; but he picked it up, 
and returned it to the litde girl, offering 
to put it into a bag which her mother tried 
to open, but her hands trembled so much, 
that she could not untie the strings ; Hany 
disentangled them for her, and begged her 
sot to be alarmed. The sailor persisted 
in saying, that she had good reason to be 
afraid, adding, that as her child was so 
omch frightened, and as her own heart 
fiuled her, she would do much better not 
to go in the steam-boat, but to wait till 
the next day, and take her place and a 
comfortaUe birth in the sailii^-packet, 
which would be off early in the morning. 
The poor woman said that she could 
not wait for the morrow ; and though she 
still trembled, she tried to speak steadily> 
saying that her heart did not fail her; that 
she was determined to go now, and in the. 
sleam-packety for it was the cheapest and 
the! quickest way she could go to her 
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mother, who-was fying dsngefroualy ill, in 
Dublin, ttid if she mmed this daj^ sbe 
migbt never see her ^mether dive. 

The tears rolled down factt'cheeksi as 
she spoke: the saflor still urgedher-not to 
go, and risk drowning her ehiM. Harry 
cftUed to his fttther, who was taUong* to 
some genUemen, and had not heard wlnrt 
passed. Harry hegged liii^ fa&er^wonld 
comeand tell'lhis^ poor woman whether he 
thought she might safely go in the Bteam*- 
boat or not. Not only his &lher, but liie 
gentlemen who had been ta&ing to^hiny 
came immediately, and assured tiie poor 
woman, that, in their opmion, she might 
gO'With perfect safety. Oneof these^g^i-' 
tiemen was an American ; he told hefr 
that he had, in his own comitry, been 
hundreds of times, and many .thousand 
miles in steam^boals, and had ncT^er seen 
any accident happen. 

Harry's father addedy furAer to encou*- 
rage 'the poor woman^ that the two gentle-^ 
men, who were speaking to her, hadithera^* 
seWes taken theil* passage on boMrd '■ this' 
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very packets She thanked them,- and 
wiping ^way het tears, isaid, she had been 
deteratined to go at all hazards ;' btit now 
she had no fears. The sailor sulkily turned 
away and walked off. 

A call now came for all to go on board, 
aS' the tide served, and they were just 
evening the dock gates. All hastened on 
board, except the poor woman; but the 
moment ^she began , to move, her child 
screamed, and clinging round her legs, 
cried, " I know it will burst ! I know it 
wiH bur;st ! It will scald me to death ! It 
will kill us ! Oh, mother ! mother, do not 
go! Oh, mother! mother!" The poor 
woman did all she could to soothe her, 
but in vain; the child was so terrified tiiot 
it listened to nothing ; and when its hands 
were loosened from round its mother's 
knees, and when she tried to lift it up, the 
litfle girl caught fast hold of Harry's arm, 
struggling with all her might; a mes- 
senger came, saj^ng that the captain would 
not wait: the woman again trembled exces- 
sively, and grew pale. 
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''Perhaps, father," said Hany, *' if I 
offer to go on boardi the little girl will 
come with me, when she sees that I am 
not afraid." 

" Try," said his father. 

Harry spoke very gently to the child, 
who stopped crying, and listened to him, 
and let him le^ her on, when she^aw 
that he was not afraid. He thus got her 
into the boat to the woman's satisfaction. 
The child still held fast hold of his han^ 
saying, '' Do not leave me, do not go." 

" I must go," said Harry, " and I am 
t^ sorry for it, for I should like to stay 
very much." 

His father, who had followed him, and 
who had learnt that they could go a few 
miles down the river, and be put on shore 
at a landing place, told Hany, that, sioce 
he wished so much to go, he might, aad 
that he would accompany him. Harry 
thanked him, and was delighted. The 
gates were now opened, and they were 
glowly towed out of the dodc, and between 
the narrow pi^rs, while the swing bridgesf, 
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tiiised back, were covered with ppectatorsu 
A^ batid of music statioDed on the deck 
playfed* The sun shone bright, and all 
looked happy. YetHarry was a little dia-f 
appointed by their b^g^ tOwed. He told 
his feih», that he had thought it was all to 
be dctte by steam. 

^^ Wait a few minutes, and you will see 
dtat it will be so/' said the captain, smiling. 
As soon as the vessel had reached the 
river, and passed the place where a feny 
boat was crossing, the smoke from the^ 
chimney issued thicker and thicker, and 
spread like a gigantic pennon over their 
heada. The towing had ceased, the pad-- 
die -wheels were set in motion, '^And 
now, my boy," said the captain, ^^ we are 
going by steam." And easily and swifily 
diey went, gliding rapidly on between higb 
hills and rocks on both sides of them. 
The lofty crescents, terraces, and hanging 
gardens of Clifton, seemed to fly baek as 
they passed. In a few seconds, the fetry 
boat lessened and vanished. They passed 
the.majeflitic rock. of St Vincent, crowned 
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vend round their xieste in the rook. As 
they passed on, the captain pointed to 
Leigh Woods and Nightingale Valley; 
but scarcely had he named ihem, wheii 
new scenes were bdbie them. Hany 
felt afraid that they w^re going too 
swiftly, and that his pleasure would ioo 
soon be at an end« He had ne^er 
sticred from the s{>ot where he stood, 
when he had first entered the boat: die 
child, having fast hold of his fore finger, 
had by this time/ lulled by the music, and 
ihe easy motion, fallen &st asleep with her 
head in her mother's lap. Harry longed 
to go to his fieither, who was walking up 
and down the deck, with the captain 
and the American gentleman, talking as 
he heard, every now and then, as they 
passed him, of something entertaining about 
steam boats. But- he thought he could 
not draw his finger away from the child 
without wakening it, and the mother loc^d 
up piteoissly in his face once, when< he 
offered to move, saying*-*^ 
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^^This is the first sleep she has had* these? 
three nights. She has been very ill/' 

" Try if you can put in your finger in- 
stead of mine," whispered Harry, and gen- 
tly unclosing the hand of the slei^ing 
child, he drew out his, and the mcrtker 
slipped in hers. The hand closed again, 
the child did not waken, the mother smiled, 
and Harry, set free, ran oflP joyfully to )u8 
father. He found the gentlemen were 
eagerly claiming for their several nations 
the honour of bringing into general use 
the invention of the steam v€»3sel. 

The captain, who was a Scotchmaa, 
claimed it for the men of Glasgow. The 
American maintained, that the number of 
steam boats in America, and the years Aey 
had been there in use, proved diat they had 
first felt the value of the invention. Thiis 
could not be denied, the Scotchman ad- 
mitted; but it must never be forgotten, that 
the first was sent out to America from Glas- 
gow, and that a Scotchman went out With 
it, and that the engine was one of Boulton 
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and Wattes; without this it could never 
have been set a-going. 

An Irish gentleman here begged leave 
to remark, that the experiment of the last 
winter's trial of them between Dublin aild 
Holyhead had been undeniably the most 
fair and satisfactory ever made, and had 
established steam vessels in the three kii^- 
doms. An Englishman who was present, 
and who was silent till the last, said only 
that he was content, since none could doubt 
the original invention was English, and the 
whole establishment of this glorious and 
usefiil discovery in Europe was exclusively 
British. Harry's father, to whom he ap* 
pealed, had the candour to mention a 
French gentleman*, who many years ago 
tried an experiment with a steam boat on 
the Rhone at Lyons. By listening to all 
that was said, Harry learned in short the 
history of this invention. It was first 
thought of nearly a hundred years ago, by 
a Mr. Hull, for towing vessek in and out 
* The Murquis de Jouffiroy. 
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of harbours ; but be only made the proposal^ 
not the attempt, and be bad no idea of 
usin^ it in any other manner. The first 
{person who actually placed a steam engine 
in a boat, and tried the experiment, was a 
Mr. Patrick Millar, at Glasgow ; the re- 
mains of the boat are yet in being, and the 
Scotch gentleman said he had lately seen 
them. Several persons in Scotland and 
England about this time proposed to m- 
ploy steam vessels; but they did not come 
into general use, till a model of one was. 
carried from Glasgow to America. Its 
successful establishment in that country^ 
on the prodigiously extensive lakes and 
rivers of the new virorld, proved its practi- 
cability, and brought it at last into use in 
Scotland, England, and Ireland* 

Harry was surprised to h^r thi^ a hun-^ 
dred years should have passed between the 
first invention and its being brought into 
general use, and. asked why it had not suc- 
ceeded atifirst as well as at last. Several 
reasons were given: the Scotch captain 
said, that vessels were not originally mad^ 
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strong enough; that the impTovemeDto 
lately adopted in ship building had rent 
dered it possible to employ a greater power 
of steam than they could formeriy, without 
danger of destrojring the vessel. The 
Englishman observed, that people had been 
for many years too much occupied m ap- 
plying the steam engine to other purposes 
in England, to think of adapting it to 
boats. And indeed it was scarcely neces* 
sary till now, that commerce has inoreased 
so rapidly, and the goods and people t6 
be carried on canals, rivers, and sea^ are 
'so numerous. 

Harry was much obliged to the gentle-« 
men who took the trouble to give &ese ex- 
planations in reply to the questkni he had 
asked, and felt a little proud of being 
treated bo much like a reasonable parson > 
He took care not to interrupt them with 
more questions, though there were many 
he wished to adk. But, at tibe- first pause, 
he whispered to his father^ and asked whe- 
ther it was possible for him to see l^e 
machinery of this steam vessels He ^could 
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not see the paddle-wheels, of which he had 
beard the captain speaking. He wished 
Tery much to understand how tibese wiere 
moved by the steam engine, and how they 
worked the ship forward so rapidly and 
powerfully against the wind, which now 
blew strong. His father told him, that he 
could not show him the machinery, while 
they were going on, but he would ask the 
captain to show it to him, whenever they 
stopped, which they were soon to do at a 
place called Lamplighter's Hall. This 
was now in sight, and in a few minutes 
they reached it, and Harry heard an in« 
creased sound of the rushing of the steam, 
which was let out before the vessel could 
be stopped. The noise of the woiking of 
the machinery ceased, the vessel stood stilly . 
and a rope was made fast to the shore, ^om^ 
of the passengers were to be set down here,' 
and others 'taken up ; and during the delay 
this occasioned, the captain had time td 
attend to Harry's request. He was a gobd^ 
natiured man, and took pleasure in gratiiy- 
ing^ as he said,, the boy's laudable curioi^. 
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He showed him how the ^igine is con* 
nected with the paddle-wheels. Thef 
lodged something like the water-wheels of 
a mill, and as they turned, and as each 
vane strack upon the water, he perceiyed 
that it urged on the boat, like the oars of 
the boatmen, whom he had seen rowing. 
He asked at what rate they had been mov-* 
ing to-day, and was told, "about eight 
miles and a half an hour." They had 
been going against the wind, but with the 
stream. He asked what is the fastest rate 
at which steam vessels can go, and was 
told, by the American gentleman, eleven 
miles an hour; but in England, as the Eng- 
lish gentleman said, ten miles an hour. 
The Irish gentleman asserted, that during 
the last two years the passage from Dublin 
to Holyhead had always been performed 
at an uverage rate- of about seven miles an 
hour, and that the mail, which was car:* 
ried by the steam packets, had scarcely 
missed a day even in the most stormy 
wcSath^. He asked Harry if he had 
suffered from sea sickness, Harry had 
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never been in a ship, and bad never beetl 
sick in a boat. The river had been so 
calm jto day, that they had scarcely felt the 
' inotion of the vessel, 

" Well, some time or other, you will feel 
what it is, and then you will be thankful fa 
the dteam packet, which at least lessens 
the time of the suffering, and affords the 
certainty that it will be over in a given 
number of hours." 

Harry listened to his father and tli^se 
gentlemen, who spoke of the great advan* 
tages to commerce and to society from thia 
quick communication between distant coxm- 
tries. Enlarged views opened upon his 
young intelligent mind, and he exclaimed, 

'^ What a grand invention ! I am glad it 
wasm^eby — " 

Englishmen^ he was going to say, JSri- 
tans he did say, which word satisfying the 
Scotch, the Irish, and the Englishman^ 
they all smiled upon him. 

^^ Pray, young gentleman, what do you 
think of us Americans," said the American. 
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^^ We have done mere than any of you, I 
guess. Recollect that we have at the 
least three hundred steam boats in con- 
stant use." 

" Three hundred ! " said Harry, with a 
tone of admiration. ^^But recollect," 
added he, ^' that it is by our belp that you 
have all these. You kno'w we sent the 
first model to America." 

"We Scotch," interposed the Scotchman, 
in a low voice. 

' "That model helped, I acknowledge," 
said the American. 

"Then," added Haarry, "if we helped 
you in the b^inning, you that have a whole 
new world to yourselves, will help us in 
the end, I hope." 

" All fair, and I hope we shall ; so shake 
hands,-' said the Ammcan, shaking Harry 
heartily by the hand. *' For one, f pwx* 
mise you, if ever you come to America, 
my little man, I will make you heartily 
welcome ; and if you please, you shall go 
in a steam boat on the Mississipi, and 
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Missouri, and on the Ohio, some thou- 
sands of miles* That would please you, 
1 guess?'' 

" I am sure it would," s€tid Harry. 
Gratitude ^ to these kind gentlemen, and 
the enthusiasm which had been excited in 
Harry's mind, quite overcoming his habi- 
tual taciturnity, he went on talking of this 
glorious invention. " After a hundred 
years working at it, it is at last," said he, 
" brought to perfection." 

" Perfection!" repeated his. father. 
" Harry, thM is saying too much." 

" Too much for any human invention, 
sir/' said the Scotchman. " And as we 
know even at present, there is much more 
to be' done ' for these steam vessels." 

' " And much is doitig,^'cojititnied Harry's 
father ; " riien of science and gehius are 
going on continually, making improve- 
ments." 

" Just before I left London," said the 
Englishman, " I heard of a number of ca- 
pital improvements, preparing for our steam 
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boatey which will make them more duraUe 
and safer than ikey are at pieaent.'' 

The American nodded with ab aii of 
great satiafactioti, and apme mysteiy. 

'' Can the steam boats be made ^n^ 
than they are ?" said Harry. 

^ Since aceidents havehi^ppened," aai^tbe 
captain, ^' they may happen again ; .b«t 
many that have will hafdty occur agi^n. 
We shall guard against thepijl^ fotiire,^ 

'* May I ask, sir/' daid Hanj, v^ fe- 
spectfuUy ; ** might I aisk what was the 
cause of those acci^^kits, and how jon 
guard against them now ?" 

** You may ask, and welcome^ QOiy eagw 
little man," said the ei^ptain, with a good* 
humoured srale; ^^ but I.Gi^iiK>t und^r-- 
tfdne to anaw^r yoii all>tkis'at onc0» ;or at 
any time. Certainly not nowt my 4^ar 
little fellow," added he, looking at his 
watch, ^* for I must be off. So gocdfJ^e 
to you," 
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Tk£ poor 'iromao mik her c)|i^ stood 
dose to the place where Harry must pass> 
Iwbea te Wtts (o hmd* Wkh..d grateful 
UMle, she md to^l^in^^.he o^mfi near^ 

*^ Maalear, mjr d»)d hare .]i^,.a 4iial the 
bcAter tsst that oweet akep she h$d ; ihaaks 
to you for it" 

Bkased) yet ashamed to have this saad 
to him, in Ibe hewiag tif several people 
who were standing' by, Hairy cokmred up 
to the ears, and answered in a blunt manr 
ner^. fodm jti nd^ 1XMRe>-*« 

^^ Bq not ilwih>tiie fiir wK^img. . I dad 
QOtbiDtgaialL" 

The iehild^. rumiing b06>iie^ Mhtfn so ^ 
tO'Stqf^htm^ .a&he^wumld.havepiished^D^ 
held up^ lnu'eocoa.aati and said, 

" I Will gvve fw thia, Ttke it/— do." 

<'Oh;Do! X cannot teke it kim yon," 
said Harry ; ^*' hut thank: ]fwi»,< thank you*." 

Thi child still; hiehl up the cocoa nut, 
and Harry seeiag &at she locdoad Tesed 
by his- va&sal, todk it ff om. her. hands, and 
turning baak, i^Ued it aioi^ Ibftidedc. 
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" Run after it ; ran ! " said he ; " and 
thank you as much as if I had it Good 
bye/' 

The child ran after the rolling ball, and 
Harry sprung from the boat on 8b<»re. 
A chaise was procured at Liampl%hter's 
Hall, an inn near die landing place, and 
his father and he were now to go in it 
back to Clifton. Harry's head was so 
full of the steam boat, that he could 
think and talk of nothing else all tl^ 
way. 

^^ Father, among odier adTantages which 
steam boats have over carriages with horses 
and men, there is this great one, that the 
steam engines neither eat, nor drink, nor 
sleep. And steanl never grows tired, but 
horses and men must rest sometimes." 

" I wish you would rest now, Harry, a 
little," said his ftither, ^* and do not kick 
my shins in yomr transports/* 

^* I beg your pardon," said Harry. 
" But, father, I do not see why a steam 
boat should not go on for wedcs attd 
months, just as well as for hours and days; 
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Surely it can go as long as there is fire, and 
as long as there is water. Cannot it ?" 

'^Surely ; as long as we can supply the 
engine with fueliand the boiler with wate^ 
and as long as the machinery does not 
brsBak/' 

*^ Then, ' if they make the whole strong 
enough/' said Harry, '* why should not 
people cross the great ocean from England 
to America, as well as the little sea from 
England to Ireland? Why not, father? 
What is the difficulty? You look as if 
there were some impossibility." 

" No, Harry — not an impossibility ; but 
there is a difficulty, and a great difficulty," 
said his father ; . ^' and if you consider you 
will perceive what it is." 

Harry considered; but he did. not find 
it out. His mind was too much exalted ; 
he was too full of the noble steam boat to 
be able to think with his usual degree of 
attention. 

His father helped him a little to settle 
his thoughts, and brought him to consider 
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the time wliifeh woiild- be nquistte fofr dim 
vojrage to Atneirica:. 

'' It tikes abMt three weeks, Hftrry. 
What wonld be absdMely nec&ssatf. to 
the steam boat to enable it to stay xMi 
at sea all that time, and to perfbrm Ha 
Toyage?" 

" Fire, walfef, mm~ti^at is all,**, said 
Harry, ^^ eiceept prbvisions; the usual 
things "which ai'e carried for long iroyages^ 
we may take for granted^ are carried*** 

"True; but there is something which 
you have not yet named, that is essential," 
said his father; *^by essentid, Tmean that 
without which the thing cai»iot be/' 

"Fire, wat^, mei^ — men, fire, Wata^** 
repeated Harry. " I can tWnk of nothing 
else whicSryoQ cotild say is essential. ' I 
need not Bhymefi even. One man could 
regulate the engine I believe.*' * 

" What do you mean by t^egulate the 
engine?" said his father. 

" I mean," sa^d Harry, "he can supply 
the boiler with water, and the fire with 
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Aid. Fu6l! aye, now I see wkat you 
mean, father. Fuel there must be to keep 
upfbifireto boil the water to make the 
steam. So coals must be cahied, or wood, 
atfd great quantities ; but their weight we 
need not mind on the water, and with that 
power of steam, you knoW, father/* 

" I know, soil ; but what will you do 
about the bulk. (!k>als, or wood, or what- 
ever fuel be put on board your steam boat, 
must take up space. Calcidate how 
mudb.'* 

After gbing through a tialculation, which 
need not be hete repeated, Harry groaned ; 
and acknowledged, that unless the steam 
boat were many times larger than any 
that had ever beeA made, it could not 
afford space for this necessary quantity of 
fiiel. 

" But why," argued he, " should not a 
vessel be made sevelral times larger than 
any we have seen?" 

A moment's reflection showed him, 
that such increased bulk would require in- 
creased strength to keep it together, and 
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that again must bring increase of weight, 
and difficulty of managing the whole. 

'' Still," said Harry, '' though there is 
this great difficulty about carrying the 
fuel, we should not give it up, should we, 
father ? Perhaps some of those ingenious 
m^n, who first thought of steam boats a 
hundred years ago, or even fifty years 
ago; imagined they should never suc- 
ceed. And they were laughed at, were not 
they, because they did not succeed at first? 
Yet now! Oh if they were alive now! 
and could see what their invention has 
come to ! The admiration of the whole 
world ! Therefore, father, I think people 
should not mind being laughed at, when 
they know they are right ; and they should 
not be stopped in their great discoveries by 
little difficulties, or great difficulties, or any 
sort of difficulties, but still go on trying 
experiments, and inventing, till they come 
to some impossibility, and then they must 
be quiet. But not till then, they need not 
give up : and they should not," cried Harry. 

" Right, right, my dear boy," said his 
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Either; " I am glad to see this spirit 
rising in you." 

Harry was silent for a mile or two, 
and then exclaimed— 

" Father ! I am so glad you havie no 
book this morning to read in the carriage, 
because you have time to talk to me. T^U 
me what accidents happened formerly in 
the «team boats, and how do people 
prevent them now, as the captain said they 
can?" 

The principal accidents, and the most 
dangerous," replied his father, " have been 
the bursting of the boilers. If I recollect 
rightly, one which burst in ah American 
vessel killed several people, and blew the 
boat to pieces. Another, which burst in 
England, scalded to death the persons in 
the cabin who were near it." 

" The sailor spoke truth then," said 
Harry, " to that poor woman this morning, 
though I did not believe him. He advised 
her not to go on board the steam boat, be- 
cause he . said that many such, accidents 
have happened, and happen very often.". 

p5 



322 

^*Then be was wnn^/' said Hairj^s 
father; ^^ because he exa^erated. Bnt 
few have oceurred. We have accotmt^ of 
them all, and can therefore. jtidg«^ and 
speak positively/' 

" I am glad of it, very, veiy glad/' 
eried Harry. ^^ Now» fitther^ abotrt die 
ways of preventiftgi 4hem itt future, wiU 
you tell ine thatt" 

" First tell me, Hany^ do you know tite 
difference between what is called malleable^ 
or wrought iroHy and eaH iron. You saw 
both, and the diffBrence was explain^ to 
you, when w« were at the foundery.'* 

" I recollect it, father,'" replied Harry* 
^' Ca9i iron is, I believe^ that which has 
been melted and made to run into the form 
in which it is to be used. MaUeabk or 
wrought iron is that which is hammered, 
when it is heated^ into the shape, what- 
ever it may be, thst is reffufared." 

'* Since you know iiliis much, Harry, I 
can go on^" saiid his fa&er^ ^' It has been 
found ;by mai^ tnds^ tUt hamm^ed, or 
wTQiig^t irofiy is stronger than cast itgn; 



^nd b^ttfer ftble to remt the eirjpatmive fepcie 
of stfeaih. Those bofikrs of sMeim ^tigili^ 
iitrhich burst, were, m aknoM ftU instftnces, 
mad^'-of ctet frbn, Others of wrought 
troll havfe • also, in somfe o6MBy given 
way ; but even when they have, they have 
iidt«x|)l6ded Vieiently, so as to do mis- 
d^ef. Th^ have r^M asunder, and 
opened, so 'ad to let out th^ steam. In 
cc^nsequeiice of thisexjbfelilenoe, boilerd are 
now generally made of wrought iron, Tifis 
is one cause t>f increased safety." 

" Aiid a great one," said Harry. 

" Ancrther step in improvement and 
sfefbfy hais beieri made,\ continued his fa- 
ther, ** by ex|)erienee havmg proved to us, 
that though copper is rapidly destroyi^by 
alti^rimte h^'&tidg and cobKng, it is more 
duntbl# thftjliton fdr bcHlers of steatmf ves- 
sels at sea/ 

"Copper fit>6feger<Aah iron, father!" 
cried Harry. " I should never have thought 
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" You A^UfA tep^t w^ your umsLi ^x^ 
aeftiesskwhat I toM you,^' sstM his^fath^ 
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** I did not aaiert that copper is m all cfr- 
cun^taoces, and for all purposes, stronger^ 
aad more durable than uron* I. said, thai 
it has been found to be more durable 
when used as the .boiler of a steam engine 
at ^eaS' 

" At sea/'' repeated Harry. " Father, 
I know that you have some particuliff rea- 
i^n for beii^ so care&l in the words of 
what you say, and in that emphasis you 
laid upon sea*" 

^^ Find out my reasc»i then," 9aid his father. 

'* Perhaps," said Harry, " there may be 
something in sea water which rasts iron,, 
ai^d so destroys it ; and perhaps that, what^ 
ever it may be, does not rust and destroy 
copper." 

'' Ji^t so, Hany. But what is. that 
something? You are acquainted with it^" 
said his father. 

"Is it sea salt," said Hanry, "which is 
in the Tyffcter?" 

" Yes, Harry ; a chemist has lately tried 
experiments, which have, ascertained this 
fact; and: in . consequence of these ex- 
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periments it has be^n decided, that in 
future* the boilers should be made of 
colder." 

" How useful it is. to try experiments ! " 
said Harry. " That settles what is truth, 
and there is no more doubting or dis«- 
puting. That chemist was a sensible 
man." 

^' And here is another large instance, 
Harry/' said his father, ^^ in which che- 
mistry has assisted the mechanic." 

^^ True, father," said Harry ; " but there 
is another question I want to ask you, about 
the paddle wheels. What were the im- 
provements in them, of which those gentle- 
men were talking ? " 

'< I cannot explain them to you, Harry," 
said his father ; ^^ because you do not 
know distinctly the difficulties and the 
faults in the present construction, and these 
I cannot aow describe to you. You should 
first see them in action in the water*" 

" And how, and when can I da that ?" 
said Harry. 

^\ Not now, when we are going in a 
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carrMge on^laMl/' saiilii«lii^di6r, langiiiiig; 
'' bat some time er oth^r 'Wt may b^ i» a 
boat within view of a steam vesseL" 

Harry sigbing^ repealled, '^ Sdtfi« time 
or other. Is thece atty other greit ilA* 
provemeat you oouM^ explain to nie V 

His father yawned, and said he be^tti 
to be weary of his questions. 

'< Only ooe thing iBoite I harre' tci stty/' 
9M Hahfy; '' dnd ye«i nded nM adSWisr. 
The steamMengrtd^ I sliw'this mdteffi^ in 
the bc^al takes Op-a gi^lttdeal of focfai ; if 
it could betnade td'do sus Well in <a lilif^er 
compass, whM a^^eat iiKiff(»^6niefit)!^ 'HcHr 
coitifortable it would b^" said Hai¥^. 

" True," said his fath^f ^' atfd ho* 
comfortableit w6uld*be«o me, if yc^ wotild 
let me rest now:'* 

"Poor faAeif4 so I' will? IhiAk yoU; 
I hate quite tifedyoti/' ^ 

''No, Hany; but I did not^isleef^^ell 
last nighS. I 'drasisc' too strong 'tea' o# 
coffee.** 

His father went to sleep, and'Har^ Ml 
as still aft a mouse, lest he shotdd waken 
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htiQ; How tea or €(^fee oould keep people 
ftwake he did not kiK^w ; he pondeMi long 
on that subjecti but was never the wiser] 
he had never yet been k^t awake by 
either. When the cairiage stopped, and 
not till then, his father wakened, quitft re<- 
freshed. 

When they got out their postillion beg^ 
ged Harry to stay a minute, while he 
fumbled for something in die side pockets, 
and then in the front pocket of the carrii^. 

^^ It was here; It should be here. They 
told me it was here/' muttered the pdMil- 
lion, while he continued his search with 
his legs out, and his body in the dm^ : 
at last in the sword esse he found what he 
had been told was there; and he brought 
out the cocoa nut, . which he put into 
Harry's hands, telling hiti^ that a sailor 
charged him not to forget it. He said 
that a mother and child sent it to him ; 
and the message was, that ** it might 
make him a cup some time or other ; and 
had good milk in it, if he could get it 
ant;" 
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The portillion was auxious to delivM 
this message correctly; for he said he 
knew the woman, who had been always 
very kind to him. 

Lucy, who had been looking out of the 
window of the inn, watching for their re-* 
turn, heard what passed, and saw the 
cocoa nut with joy* She ran to meet 
Harry, and to learn firom him who gave it 
to him, and to hear an account of his ad^ 
ventures. These he told with all the de* 
tails she desired, till he came to the mo- 
ment of the woman's crossii^ his passage . 
as he left the boat. Then pausing, and 
turning his cocoa nut about in every di- 
rection, he said he was ashamed to tell her 
how crossly he had spoken. 

His father added, " Yes, Harry, you are 
right to be ashamed; I was ashamed for 
you." 

" I wonder you did not j;ell me so at the 
time, father," said Harry. 

" I knew it would not do you any good 
at the moment. I thought you would re- 
collect it afterwards yourself, as I find you, 
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do ; and I hope the pain you now feel will 
prevent you from doing the same sort of 
thing again." 

** I hope it will," said Harry ; " but when 
that kind of feeling comes, over me, it is so 
diss^eeable I do not know what I am do- 
ing or saying. And I am aiigry with my- 
self, and with the people who speak to 
me^ and with every body. But the pain 
of reproaching myself afterwards with 
haying been ill-natured is worse stilly as I 
feel nowy and I shall remember this, and I 
will try and conquer myself next time." 

" I am sure you will try, and I am sure 
you will do it," said Lucy. 

" Take the cocoa nut," said Harry, put- 
ting it into her hands. '^ We will not 
open it yet Pack it up somewhere for 
me. 

" Men always talk of packing up a thing 
som^herCy' thought Lucy, " and women 
are to find where." 

- It required Lucy's best powers of pack- 
ing to find a somewhere for the cocoa nut ; 
but she did at last stow it into the carpet 
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bag, coottBiy to the pMf liMifli of all be^- 

IIOHIC^B* 

When they were lea^iog Gristed, thej 
«ld{i(>ed at a bo^okseiler's to buy soitte book 
or books to read in ike carriage. SevsPii 
works were spread upon the counter in the 
bookseller's shop for them to take thett^ 
choice. Hafty and Ln^ r6ad the title 
pages of »&Ae, which their father and mo- 
thar allowed them to look cimt. 

'' We will dip here imd di^re in ^ 
bo<^/' Said Hany, '' and see whether ^^ 
look enteMaining. May we, papa?" 

" Mfty we cut the leaves/' said Lacy, 
peeping between two uncut pages. 

The shopman, with some hesitation, 
pfesented an ivory eutteir to her, telling her 
that she was wel6c^e to cut the leaves, if 
she would be so good as to take care not to 
tear them. He became at ease when he 
saw her set about the opi^^tion, perceiving 
she was used tp it, and dextrous. But 
care sat on the |)bdGseUef 's brow, ^^ consi- 
derate," when flatty tocA: up the ivory 
knife: heihou^t that he would tear a^^y, 
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Hke most other bdys tbat he hctd s^en, 
without heeding what mischief they did. 

'^ If I make the least jag^ I will stop, 
and i^ow it you, sir; you may de- 
pend upon that,** said Harry, proudly. 
" You may trust to our honour. Whoever 
jags first, stops." 

^^ Very well/' said their father, looking 
up from the book he was reading, ^^ upon 
that condition you may cut away." 

They were glad to see their father and 
mother both caught by some new book, 
sitting down to read. ^*We shaU have 
good time," said they, " to cut and dip." 
After each cutting half a volume, they 
showed the edges of the books. Not the 
slightest indenture appeared, that could, 
by the most exact bookseller's qr^, be ac^ 
counted ^Ljag. All was smooth and £etir, 
ev^ to the inmost reeesi of the damgeroui 
comer of tl^ quadrapie page. 

" Now we have cut enough," «aid Lucy; 
^^ let us dip three timeS) Harry, and catlsh 
what we may/' 

Harry seized upon one of the books; an4 
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opened upon this passage, which he read 
aloud: — 

*< As the gloomy habitation my grandfather was 
in was not to be long endured but from necessity, 
they were contriving other places of safety for bioi, 
particularly one, under a bed which drew out, in a 
ground floor, in a room of which my mother kept the 
key. She and the same man worked in the night, 
making a hole in the earth, after lifting up the boards, 
which they did by scratching it up with their hands, 
not to make any noise, till she left not a nail upon her 
fingers ; she helping the man to carry the earth, as 
they dug it, in a sheet on his back, out at the window 
into the garden. He then made a box at his own 
house, large enough for her father to lie, with bed - 
and bed clothes, and bored holes in the boards for 
air. Wlien all this was finished, for it was long 
about, she thought herself the happiest creature 
alive." 

"I have heard that before ! " cried Lucy. 
''The Lady Grisell Baillie. Mamma, I 
heard you reading it last winter to.p^su 
Oh, mamma ! do you remember the divert- 
ing part about the sheep's head ? I will 
show it to you, Harry ; lend me the book for 
one minute. But this is not the same book 
ypu had," continued she; "that was a 
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poem*, and there were notes to it/ Here 
is no poetry ! and I am very sorry. I wish 
I could see again that pretty description of 
all that Grisell did when she was a young 
girl. I am sure Harry would like that, 
though it is poetry." 

" Shall I try?" said her mother. " I 
think I can remember the lines you mean :^— 

* And well, with ready hand and beart» 

Each task of toilsome duty taking. 

Did one dear inmate take her part. 

The last asleep, the earliest waking. 

Her hands each nightly couch prepared, . 

And frugal meal on which they fared ; 

Unfolding spread the servet white. 

And deck'd the hoard with tankard bright. 

Through fretted hose, and garment rent, 

Her tiny needle deftly went, 

nil hateful penury, so graced. 

Was scarcely in their dwelling traced. 

With rev'rence to the old she clung. 

With sweet affection to the young. 

To her was crabbed lesson said, 

To her the sly petition made. 

To her was tpld each petty care, 

To her was lisp'd the tardy prayer, 

* Metrical I^egends, by Joanna Biillie* 
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Wkat ti«e Hit wreliia, ]|«Kii«4mit, 
And half wAeep^ wm pat t# vest.'" 

<< nank you, namma. I do like it,'' 
said Hany. 

** I am glad to see Aeie is something 
new in these ^Memoirs of Ghrisell BaiUie/" 
resumed Lucy, who had been loQli;«tg over 
the book. ^^ Here is more than we had 
in the notes to the poem. Pray, manmia, 
pray buy this book for the carriage^** 

** No, my dear, I will «ot buy it for 
the carriage,^ said her moAer, ktv^hkig ; 
" but I will buy it for myself; if you please, 
and I will read to you whatever can en- 
tertain you." 

^< Thank yott^ Hianuna. Hanpy,; tM<^*sot 
you glad we are tokaveliiis' book?" said 
Lucy. "Hey, Harrj^?- 

Bnt Harry made no answer ; he was. in* 
tent upon a passage . in another book, 
wbich be had just opt^ied. 

'* What is it,** said Lucy, looking over 
his shoulder. " Oh, I see the word steam 
engine, that is enough for him. But now 
Harry,, do npt. olioose a sinpid hook." 
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^^No dragev of tbat, mkfl. TUs is 
oQe of tke Scotch noTels/' raid the shop- 
man. 

** A novel, H^^ny ! " said Lucy ; " how 
d^d, a si^!S^ ^igiAC get into it I" 

*^ I do. Qoljiaiiow," said Usasry ; ^^ hot I 
kaow that I have found a &ie eharai^r 
of — I will not tell you, but you shall hear 
it. Father, would you be 90 ynd as to 
read it Q\it tp, pgg^.ntoth^r apd Lupy?" 

^* Why shiMid not y^giu he. so ^kiMl, 
H«rfy, as to read it to them yourself? '* 
said his &ther. 

'^ Because, father, I cannot do justice to 
it,'* ss^id Harry ; ^^ apd it is sp gQod, that I 
CQuld not h^ar to^opoil. it .J^rajy, &th^r, 
15^4 it/' HLe^ej^slihebQot;,'^ 

Ui» li^bb^. re«,4 ^ foliQi«ring^ o^Mmctev 
(^ the gr^t intyfiiLtor .q£ the st^aA en* 
ginerrT?- > 

" ^ Amidst^ th}^ cpQ^paiiy stood Mr, Wftittf tt» maii. 
whose genius discovered the means of multiplyii^piir 
national resources, to a. degree, perhaps, evenhejond 
his own stupendous powers of calculation and combir- 
ntOon I htind^^the'treasiirsd of the dh^s to ikm 
fjpupsniji^ipftheemrtbt iOi^Rintfitbe f«ebto.mn of 
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the momentam of the AfHte — eomoimndUiig maoofaic- 
tuKfl to arise, as the rod of the prophet prodaeed 
water in the desert — affording the means of dispensing 
with that time and tide which wut for no man ; and 
of sailing without that wind, which defied the com- 
mands and threats of Xerxes himself. This potent com- 
mander of the elements -—this abridger of time and 
space — this ma|^cian, whose cloudy machinery has 
produced a change in the world, the effects of which, 
extraordinary as they are, perhaps are only now be- 
ginning to be felt, was not only the most refined 
man of science, the most successful combiner of 
powers, and calculator of numbers, as adapted to 
practical purposes ; was not only one of the most 
generally well informed, but one of the best and 
kindest of human beings.' " 

Several gentlemen, who had been read- 
ing, laid down their books to listen to this 
eloquent and just eulogium. When it 
was finished, and when the reader's voice 
stopped, there was silence for a moment 
•—then a general burst of admiration.- 

"Who wrote it? Where is it? Whose 
is it?" 

All crowded round Harry to look at the 
book. Harry felt proud of having found 
out /or himself, and ^^ himself, what was 
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good. It is sciffcely necessary to say that^ 
his father bought the work, The parcel 
was made up, put' into the carriage, and 
they drove on. As soon as they were out 
of the noisy streets, Harry and Lucy seized 
again upon this book, eager to know if there 
was any thing more in it about Mr« Watt, 
xhey found an account of his powers of 
pleasing in conversation, and of his great 
variety of knowledge. 

This struck Harry with fresh admira- 
tion. 

" How I wish papa had known him ! " 
cried Lucy, ^* Oh, Harry! if you had 
but seen him ! Should not you have liked 
it very much?" 

^^ I should not have cared for merely 
seeing him," said Harry, " unless I could 
have heard him and known him." 

They now began to question each other, 
which of all the great people, of whom 
they had ever heard or read, they should 
most wish to have seen and known? And 
thm, which they should have liked only 
just to see? which to have for acquaint^ 
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anee? ^irhicli fiNr-frteods ? ^•»d'whtch'dley 
shoold like to \we witb ahm^B ? 

These questions bvoogbt^oira gt«at deal 
of interesting and diverting discussion, 
dnring which papa and mamma -weie o£ben 
appeided to, and in which thej took their 
share, mnch to Harry and Lucy's delight. 
The number of those with whom they 
should choose to live^ wfatch at first was 
prodigious, on Lucy's part espedally, was 
gradually reduced, till at last it came down 
to very few indeed — not above five or 
six. 

It was observed, that Harry, who, in 
former times, desired to see only great 
mechanics, now desired to know great 
chemists too, amd all sorts of eensible and 
inventing people, as he said. 

This was one good cooseqnenoe,^^ Lucy 
ranarked, of their having lately travelled 
so much. '^ But to-morrow, Harry," con* 
tinned she, *^ is to be the last day's travel- 
liag. Are y^ou ^ad or sorry, Harry? I^ 
not know which I am myself; pairtly ghpd^ 
partly sorry I feel. Sorry that the joxmmy 



^> /^ 



iT^ift be fit ail' eiad/ b««^«Me I \M fiftft^ttng 

new and entefUliMtig; ^Hg^ ind *pe\^h. 
Btrt I'shidlbe glttdlbt ^eiWe'^atwaBson to 
ctMn^ to'the lend of mir joiUmf] that We 
may see the cofttige 'by %he 'Sea*feide. I 
long to IcWbtf WhiftiSoWf itf a lO^&iiig toU 
tageitis, ©b^btyouiflBhrtyl" 

« Yfes," said Haffy ; « bti«>ttb»Ve ail I 
wish to seft/ Ae^ocesto/* 

" And the 8«ft *c*e/'^(Mried 4jue^^ 
^^ where I may pick up hundreds of 
shells!" 

^^ And I hope I shall see ships ! " said 
Harry. 

'^ And a boat with sails^ in which we 
may sail sometimes/' said Lucy. 

" Yes, I should like that very much," 
said Harry. " I want to know more about 
sails." 

"Shoulder of mutton sails especially," 
cried Lucy; "which I remember reading 
about in Robinson Crusoe. I wonder what 
they are?" 

Her father 'dietcbed for her a shoulder 
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of mutton sail, and she was tather disap* 
pointed when she learned, that the name 
arose merely from the shape. 

The conversation was interrupted by the 
sight of a boat on a river ; but it had no 
sails — it was a ferry boat 

At Harry and Lucy's age it was a real plea- 
sure to cross a ferry^ though to travellers^ 
more advanced in years, it may sometimes 
be a pain, or at least a trouble. They 
are apt to prefer a bridge. 
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